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PREFACE. 
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ADDENDA ET COEBIGENDA. 


Pagb 

82, line 12, for Island read Land. 

82, lino 7 fi’om bottom, for Petor lot read Petor’a. 

82, lines 3 and 1 from bottom, /or llallum.v read Ballcny. 

33, lines 13 and 15, /or Komp read Kewp. 

87, line 5 from bottom, for was read is. 

88, line 1,/or They read Ships, 
line 18, for stroets rend sewers. 

51, Jme 14, /or consume read conserve. 

184, lino 20, after from ineert the sum of. 

133, line 24, for the read this. 

13G, lifies 5 and 6 from bottom, after -f imert a comma, and at ond of each line add the 
minus sign. 

137, lino 2 from bottom, omft To compute tb© eye and object oorreotionB. 

138, before lino 1, iuyert To compute the eye and object corrections. 

139, line 11 from bottom, /<;r vertiolo read vertical. 

229, line 13, /or bases read hairs. 

^829, line 16, for leaves read hairs. 

269, bottom line, for duodesma read duodenum. 

270, line 19, for species read spinos, 

364, line 13, for Cuoubus read Cuculus. 

864, lino 12 from bottom, for xnargiiial read margined. 

806, In title of Art. XIjIX.., for September rend November. 

S97, In title of Art. LYI., for 80th October read 9th November. 

409, line 14 from bottom, for intro read nitro. 

474, line 8 front bottom, for suitable read notable. 

586, line 10 from bottom, for mataurienia read matanrieDsiji. 
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(nominated.) 

The Hon. W. B. D. Mantell, F.G.B., The Hon. G. M. Waterliouso, 
W. T. L. Travers, F.L.S., James Hector, C.M.O., M.D., F.B.S., The Yen. 
Archdeacon Stock, B.A., Thomas Mason. 

(ELECTED.) 

1878. — James Coutts Crawford, F.G.S., Thomas Kirk, F.L.S., The 
Bishop of Nelson. 

1870. — Thomas Kirk, F.L.S., The Hon. Robert Stout, M.H.R., W. L. 
Buller, C.M.G., Sc.D., F.L.8, 

Manaoer. 

James Hector. 

Honorary Treaburkr. 

The Von. Archdeacon Stock. 

Secretary. 

R. B. Gore. 

ABSTRACTS OF RULES AND STATUTES. 

Gazetted in the “ New Zealand Gazette,** 9 March, 1868. 

Section I. 

Incorporation of Societies, 

1. No Society shall be incorporated with tbe Institute under the provisiona of “ The 
New Zealand Institute Aot 18G7,** unless such Society shall consist of not less than 
twenty^flve members, subscribing in tbe aggregate a sum of not less than fifty pounds 
sterling annually, for the promotion of art, science, or such other branch of knowledge 
for which it is associated, to be from time to time certified to the satisfaction of the 
Board of Governors of the Institute by tbe Chairman for the time being of the Society. 

2. Any Society inooiporated as aforesaid shall cease to be incorporated with the 
Institute in case the number of the members of the said Society shall at any time become 
leas than tvrenty-five, or the amount of money annually subscribed by such members shall 
at any time be less than £50. 

8. The bye<laws of every Society to be incorporated as aforesaid shall provide for the 
OEpenditure of not less than one-third of its annual revenue in or towards the formation 
or support of some local public Museum or Library ; or otherwise shall provide for the 
oontributioB of not less*than one- sixth of its said revenue towards the extension and 
inaintenanoe of the Museum and Library of the New Zealand institute. 
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4. Any Society ijpoorporatld as aforesaid which shall in any one year fail to ej:pend 
the proportion of revenue aiBxed in manner provided by Bale 8 aforesaid, shall from 
thenceforth cease to bo inoorjmrated with the Institute. 

6. All papers read before atiy Society for the time bein^ incorporated with the 
Institute, shall he deemed to be coram uiiications to the Institute, and may then be 
published as proceedings or transactions of the Institute, subject to the following rugula> 
tiona of the Board of the Institute regarding publications : - 

llerjidaHons rt'fjardina Publications. 

(a.) The publications of the Institute shall consist of a current abstract of the 
proceedings of the Hocieties for the time being inooqiorated with the Institute, 
to be intituled, “ Proceedings of the New Zealand Institute,” and of transactions 
comprising papers read before the Incorporated Societies (subject, however, to 
selection as hereinafter mentioned), to be intituled, “ Transactions of the New 
Zealand Institute.” 

(b.) The Institute shall have power to reject any papers read l)efore any of the 
Incorporated Societies. 

(c.) Papers so rejected vdll be returned to the Society before which they were read. 

(d.) A proportional contribution may ho required from each Society towards the cost 
of publishing the Proceedings and Transactions of the Institute. 

(c.) Each Incorporated Society will be entitled to receive a pi'oportional number of 
copies of the Proceedings and Transactions of the Institute, to bo from time to 
time fixed by the Board of Crovernors. 

(/.) Extra copies will bo issued to any of the members of Incorporated Societies at 
the cost price of publicatiotu 

6. All property accumulated by or with funds derived from Incorporated Societies 
and placed in the charge of the Institute, shall be vested in the Institute, and be used 
and applied at the diKcrotion of the Board of Governors for public advantage, in like 
manner with any other of the property of the Institute. 

7. Subject to “ The New Zealand Institute Act, 1867,” and to the foregoing rules, all 
Societies incorporated with the Instituio Mhall he entitled to retain or alter their €)wn 
form of constitution and tlie bye-laws for their own management, and shall conduct their 
own affairs, 

6. XTpon application signed by the Chairman and countersigned by the Secretary of 
any Society, accompanied by the certificate required under Bulo No. 1, a certificate of 
incorporation will be granted under the Seal of the Institute, and will remain in force as 
long as the foreg<nng rules of the Institute are complied with by the Society. 

Section II. 

For the Manafjement of the Property of the histituie. 

9. All donations by Societica, Public Departments, or private individuals, to the 
Museum of the Institute, almll be acknowledged by a printed form of receipt, and shall 
be duly entered in the books of the Institute provided for that purp<»se, and uhaJI then be 
dealt with as the Board of Governors may direct. 

10. Deposits of articles for the Museum may be accepted by the Institute, subject to 
a fortnight’s notice of removal to be given either by tlm owner of the articles or by the 
Manager of the Institute, and such deposits shall be duly entered in a separate catalogue. 

11. Books relating to Natural Science may bo deposited in the Library of the Insti- 
tate» subject to the following conditions : — 

(a.) Such books are not to be withdrawn by the owner under six months’ notice, if 
such notice shall be required by the Board of Governors. 
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(6.) Any funds specially expended on binding and pilMserving lyioh dei>oBited books^ 
at tbe request of the depositor, shall be charged against the books, and must be 
refunded to the Institute before their withdrawal, always subject to special 
arrangements made with tbe Board of Governors at tbe time of def»oslt, 

(c.) No books deposited in the Library of the Institute shall be removed for temporary 
use except on the written authority or receipt of the owner, and then only for a 
period not exceeding seven days at any one time. 

12. Ail books in the Library of the Institute shall be duly entered in a catalogue 
which shall l>e accessible to the public. 

18. The public shall be admitted to the use of the Museum and Library, subject to 
bye daws to be framed by the Board. 

• Skction III. 

14. The Laboratory shall, for the time being, be and remain under the exclusive 
management of the Manager of the Institute. 

Bbction IV. 

Or Date 23rd Septbmrkr, 1870. 

Honorary Member a. 

Whereas the rqles of the Societies incorporated under the New Zealand Institute Act 
provide for the election of Honorary Members of such Societies ; but inasmuc))i as such 
Honorary Members would not thereby become membors of the New Zealand Institute, 
and whereas it is expedient to make provision for the election of Honorary Members of 
the New Zealand InstituW, it is hereby declared— 

1st. Each Incorporated Society may, in the month of November next, nominate for 
election as Honorary Members of the New Zealand Institute three persons, and 
in the month of November in each succeeding year one x>crson, not residing in 
the colony. 

2nd. The names, descriptions, and addresses of persons so nominated, together with 
the groxinds on which their election as Honorary Members is recommended, 
shall bo forthwith forwarded to the Manager of the New Zealand Institute, and 
shall by him be submitted to the Governors at the next succeeding meeting. 

3rd. From the persons so nominated, the Governors may seloot in the first year not 
more than nine, and in each suooeoding year not more than three, who shall 
from thenceforth be Honorary Members of the Now Zealand Institute, provided 
that the total number of Honorary Members shall not exceed thirty. 
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Jncnrporated Socistm. 


LIST OF INCORPORATED SOCIETIES. 


NAME OF SOCIETY. 

Wellington Piiilosophecal Sooxety 
Auckland Institute - - _ _ . 

Philosophical Institute of Canterbury - 
Otago Institute 

Nelson Association for the Promotion of Soiencv 
AND Industry . - , . . 

Westland Institute ----- 
Hawke Bay Philosophical Institute 


date of incorporation. 
lOfch June, ISm. 
10th June, 1808. 
22 h( 1 October, 1808. 
iHth October, 1809. 

23rd Bopt., 1870. 
21st December, 1874, 
Slst March. 1875. 


WELLINGTON PHILOSOPHICAL SOCIETY. 

Office-bearers for 1878: — President — Thomas Kirk, F.L.S. ; Vice-' 
presidents — J. Carruthcrs, M, lust. C.E., A, K. Newman, M.B., M.R.C.P. ; 
Council — James Hector, C.M.G., M.D., F.R.S., J. 0. Crawford, F.G.S,, 
W. T. L. Travers, F.L.B., Dr. Bailor, C.M.G., F.L.S. , C. Rous Marten, 
F.R.G.B., F.M.S., F. W. A. Skac, M.D., F.R.C.B.E., Martin Chapman; 
Auditor — Arthur Baker; Secretary and Treasurer- -Id,. B. Gore. 

Office-bearers for 1879 : — President — A. K, Newman, M.B., M.R.C.P, ; 
Vice-presidents — Dr. Hector, Martin Chapman ; Council — W. L. Bailor, 
C.M.G., Sc.D., etc., C, R. Marten, F. W. Frankland, S. H. Cox, F.O.S., 
F.G.S., Hon. G. Randall Johnson, W. T. L. Travers, F.G.B., T. Kirk, 
F.L.S. ; Auditor — Arthur Baker ; Secretary and Treasurer — R. B. Gore. 


Extracts from the liules of the Wellinyton Philosophical Society. 

5. Every member shall contribute annually to the fiinde of the Society the mim of 
ozie gainea. 

6. The annual contribution ahall bo due on the firnt day *)f January in each year. 

7. The sum of ten pounds may bo paid at any time as a composition for life of the. 
ordinary annual payment. 

14. The time and place of the Getieral Meetings of members of the Society eliall be 
Axed by the CounoU and duly atvnouuoed by the Secretary. 
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AUCKLAND INSTITUTE.. 

OFncE-BEAKERS FOR 1878 : — President — y. Hcalo ; Council — E. C. 
Barstow, Rev. J. Bates, J. L. Campbell, M.D., J. C. Firth, His Honour 
Mr. Justice Gillies, The Hon. Col. Haultain, G. M. Mitford, J, A. Pond, 
The Rev. A. G. Pnrchas, M R.C.B.F.., J. Btewai*t, M. Inst. C.E., ]b\ 
Whitaker ; Auditor — T. Macffarlaue ; Secreturif and Treasurer — T. F. 
Cheescman, F.L.S. 

Office-bearers for 1879: — President — Rev. A. G, Purchas, M.R.C.B.E.; 
Council — R. C. Barstow, Rev. J. Bates, J. L. Campbell, M.I)., J. C. Firth, 
His Honour Mr. Justice Gillies, T. lloale, Hon. Col. Haultain, G. M. 
Mitford, J. Btewart, M. Inst. C.E., T. F. S. Tinne, F. Whitaker ; Auditor — 
T. Macffarlaue; Secretary and 'Treasurer — T. F. Chceseman, F.L.S. 

Ej: tracts from the Rules of the Auckland Institute. 

1, Any person desiring to become a member of the Institute, shall be propoaod 
in writing by two members, and shall be bulloitod for at the next meeting of the Council. 

4. New inembcrB on election to pay one guinea entrajice foe, in addition to the 
annual subscription of one guinea, the annual subscriptions being payable in advance on 
the first day of April for the then current year. 

6. Members may at any lime become hfe-momberB by one payment of ten pounds 
ten shillings, in lieu of f\ituro annual sulmcriptionH. 

10, Annual General Meeting of the Society on the Thiid Monday of February in each 
year. Ordinary BusinesR Met ings are called by the Council from time to time. 


PHlLOSOPHIChVL INSTITUTE OF CANTEKBUKY. 

Office-bearers for 1878: — President — Professor von llaast, F.R.B. ; 
V xce-pteMents — Rev. J. W. Stack, Professor Cook ; Council — Professor 
Bickertou, Dr. Powell, W, M. Maskell, E. W. Fercday, Dr. Coward, G. W, 
Hall ; lion. Treasurer — John Inglis ; ilon. Secretary — J. S. Guthrie. 

Office-bearers for 1879 : — President — Professor Bickorton ; Vice- 
presidents — J. Inglis, R. W. Fereday ; Council — Rev. J. W. Stack, Professor 
Cook, Dr. Powell, Professor von Haast, F.R.S., Dr. Coward, G. W. Hall ; 
lion. Treasurer — W. M, Maskell ; IJon. Secretary — J, S. Guthrie. 


Extracts from the Rules of the Philosophical Institute of Canterbury . 

21. The Ordinary Meetingg of the Institute shall be held on the first Thursday of 
each month during the months from March to November inolusive* 

35. Members of the Institute shall pay one guinea annually as a subsoription to the 
funds of the Institute. The subscription shall be due on the first of November in every 
year. Any member whose subscription shall be twelve months in arrear, shall cease to 
be a member of the Institute, but he may he restored by the Council if it secs fit. 

87. Members may compound for all annual subsoriptiona of the current and future 
years by paying ton guineas. 
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r OTAOO ISSTmJTB. 

OFFicis-BBABXRd FOR 1878 ! — President — ^W. N, Blair, OM* ; Fw- 
preititfmis — Professor Hutton, W. Arthur, C.E. ; Couneil — ^Professor Bhand, 
G, Joaohiiu, Professor Macgregor, Professor Scott, D, Petrie, £. Elliott, J. 
C, Thomson ; Hon. Secretary — G. M. Thomson; Hon. Treasure — Skey; 
Auditor — A* D. Lubecki. 

Office-brabxrs for 1879 : — !*rmdent — Prof. Hutton ; Vice-pre$idint9^ 
W. N. Blair, C.E., Prof. Scott; Council — W. Arthur, C.E., Robert Gillies, 
F.L.S., Dr. Hockeu, A. Montgomery, D. Petrie, J. 0. Thomson, Prof. 
Ulrich; Hon, Secretary — Geo M. Thomson; Hon, Trea$urer-^IL, Skey; 
Auditor — J. S. Webb. 


Eaptracte from the Constitution and Rules of the Otago Institute, 

'2. Any person desiring to join the Society may be elected by ballot, on being pro- 
posed in writing at any meeting of the Council or Society by two members, qn payment 
of the annual subscription of one guinea for the year then current. 

5. Members may at any time become life-members by one payment of ten pounds 
and ten shillings, in lieu of future annual subscriptions. 

6. An Annual General Meeting of the members of the Society shall be held in 
January in each year, at which meeting not less than ten members must be preeent, 
otherwise the meeting shsU be adjourned by the members present from time to time* 
until the requisite number of members is present. 

(5.) The session of the Otago Institute shaU be during the winter months, from May 
to October, both InclusiTc. 


NEL80K ASSOCIATION FOB THE PBOMOTIOK OF BOXENOB 
AND INDUSTBT. 

OFnoE-BEARURB FOR 1879 J — President — The Bight Rev. the Biahop of 
NoIbou ; Council — A. 8. Atkinson, Leonard Boor, M.B.0.S«, (SiarleB 
Huntor-Browrn, E. W. Irvine, M.D«, Joseph Shepherd, Geo. Williams, 
M.D. ; Hon, Treasurer and Hon, Secretary — ^T. Macka/, C.E, 


Extracts from the Rules of the Nelson AtsoeiaUon for the Promotion of Soienoe 

and Industry, 

2. The Association diall consist of members ^ted by ballot, who have been pt6» 
posed at a monthly meeting of the Society, and elected at the ensuing meeting. 

8. Bach member to pay a subscription of not less than one pound per 
pi^ahle half-yeeidy in advance. 

4. Ordinery Meetings held on the first Wednesday in sash month. 
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WBSTIiANO INSTITUTE. 

OvFiOE'BSAranM fob 1878 His Honour Judgs Woston; 

Bobsrt 0. Reid ; CWmmI— R ev. Father Martin, Rev. George 
Morioe, Rev. G. W. Russell, Rev. W. H. Elton, John Plaisted, E. T. 
Elobinson, Dr. James, D. McDonald, R. W. Wade, H. L. Robinson, W. D. 
£err, G. A. Paterson, Robert Walker; Bon. Treasurer— Vf. A. Spence; 
How. Steretary — John Anderson. 

Offiok-bbabebs fob 1879 His Honour Judge Weston; 
Vice-prmdent—B.. C. Reid; Committee— Dr. James, Dr. Giles, James 
Pearson, R. W. Wade, E. B. Dixon, John Nicholson, H. L. Robiuson, 

D. McDonald, W. D. Campbell, Robert Walker, A. H. King, T. 0. W. 
Oroft; Hon. Treasurer — ^W. A. Spence; Hon. Secretary — John Anderson. 
ExtraeUfrom the Rulet of the n^eitland Imiiiute, 

8. The Institute shftU consist:— (1) Of life-mombers, t.c.. persons who have at any 
>ne time made a donation to the Institute of ten pounds ton shillings or upwards ; or 
persons who. in reward of special services rendered to the Institute, have been unani- 
mously elected a^ such by the Committee or at the general half yearly meeting. (2; Of 
members who pay two pounds two shilUngs each year. (3) Of members paying sm^er 
Bums— not less than ten shillings. 

5. The Institute shall hold a half-yearly meeting on the third Monday in the months 
of December and June. 

HA.W1E BAY PHILOBOPmCAL INSTITUTE. 
Offiob-bbakbbbfob 1878 .—President— 'She Hon. J. D. Ormond, M.H.R.; 
Vice-president— Tlhe Right Rev. the Bishop of Waiapu ; Council— M obstb. 
Oolenso, Kinross, Locke, Miller, Smith, Spencer, Sturm ; Hon. Secretary 
and Treamrer — "W. Colonso ; Auditor — T. K. Nevrton. 

Offiob-bbabbbs fob 1879 The Right Rev. the Bishop of 
Wsdapu; Viee-prendent—Vf. I. Spencer; CVunoif— E. H. Bold, W. Colensn, 
J. G. Kinrossi S. Locke, M. R. Miller, J. A. Smith, P. W. 0. Sturm; 
Hon, Secretary (tnd Treasurer — "W. Oolenso; Auditor — T. K. Newton^ 

JBatnwIt/ram the JMss qf the Bcmke Bay '^Mioscpkieal InMtutt. 

8. !n»e subsorlphon lor e*eh member shall be one golnee, psjrsble in edfanoe, 

CBthitot dsyof JeauMtylnsveryj***- • 

4, Members may et any time become Ufe-members by one payment of ten pounds ten 
jn lira of f«((are annual au1sMtiiiti.ona. 

(4.) Tie aatdonof the Hairke Bay FbiloaophioallnafttBlaahaUba during theater 
t tftr c Qetober. both induriva ; and ganertd meetinga shall be hald on tta 

. lUtonday In eaeh of thora lax monlht. at B p.m. 
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I,— MISCELLANEOUS. 


Abt. 1 . — Chi some of the Tei'ms used in Political Economy, 

By John Cabbutbebb, MJust.C.E, 
iRiad before the Wellington Philosophicul Society ^ IBth July, 1878.] 

PouTicAL Economy has been very unfortunate in its nomenclature, which 
has been drawn firom the vocabulary of the mercantile world, every woi-d 
of which, besides its direct notation, connotes more or less distinctly some 
economic doctrine. In spite of dehnitions, the secondary meanings of the 
several words have influenced the thoughts and teaching of political 
economists. 

The object of this paper is to examine some of tlie principal terms in 
general nse, and fteir definitions as given in Miirs Principles of Political 
Economy," which is almost universally accepted as the best exponent of 
modern thought on the subject. I hope to be able to suggest others, which 
will not be so liable as those given by Mill to confuse the thoughts by 
BUggestixig a seoondmry meaning not included in the definition itself. Even 
should 1 not succeed my labour will not be thrown away, as it is always 
useful to look at scientific problems from more than one point of view. 

Wealth. 

Mill defines wealth to be " all useful or agreeable things which possess 
eichangeaUe i^ue." To this definition it may fairly be objected that 
axidMmgeable value is a merely accidents quality of some things useful or 
agreeable, and should not, therefore, be treated as essential. Bofainson 
Orusoe^e oava and garden were just as much wealth as if he had been able 
to them for other things* Exchangeable value is, it is true, a 
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yery important quality in connection with the distribution of wealthy and 
should, therefore, bo accurately defined and carefully studied, but it should 
not be treated as a specific distinction of wealtli itself. Mill himself says 
(Book III., chap, i.), that “ The conditions and laws of production would be 
tlie same as they are if the arrangements of society did not depend on 
exchange, or did not admit of it.” Here “ production ” means the pro- 
duction of things which must, by the definition, possess exchangeable 
value ; but if tlie arrangements of society did not admit of the existence 
of exchangeable value at all, how could the production of things possessing 
it be carried on ? Again, he says : Exchange is not the fundamental law 
of the distribution of the produce, no more than roads and carriages are the 
essential laws of motion, but merely a part of the maebinery for effecting 
it.” A definition, however, of motion, which made it dependent on the 
existence of roads and carriages, would be exactly parallel to a definition 
which makes wealth dependent on exchangeable value. 

It is always undesirable to use a definition which pointedly draws the 
attention to any accidental quality of the thing defined, in such a manner 
that this quality may come to be regarded as essential. More especially is 
tills the case when there already exists a tendency to regard tlie accidental 
quality as the only necessary and essential one. There can be no doubt of 
the existence of such a tendency as regards the exchange value of wealth. 
How many people look upon a short harvest as a not very groat misfortune, 
because they think the high prices for which it is sold make up for the 
shortness of the crop ? In one of President Grant's annual messages he 
congratulates bis fellow-countrymen on the rise of prices in grain and pork 
which tlie Franco-German war had caused, and which he thought must be 
of great advantage to the United States. He evidently looked upon the rise 
m the exchange value of these commodities as equivalent to an increase of 
their utility, and that a scarcity of the necessaries of life was no real mis- 
fortune to the labouring classes of his country as long as it was accompanied 
by high prices. 'Where such opinions are held, even by men of education, 
it is surely well not to carelessly use a definition which gives a sort of 
plausibility to the error. 

I propose to define wealth to be anything which is useful to man, by 
enabling him to live more comfortably or elegantly than he could with- 
out it. 

Of the total wealth existing in a community a part is usually called 
capital. Unfortunately, this word has several different meanings in com- 
mon language, and confusion and error have arisen from its being used 
in one of these instead of in its defined meaning. It sometimes denotes not 
actual wealth, but a right to a certain share of the wealth of the community. 
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Mill frequently uses it where it can have no other meaning than thie 
notwithstanding that he has defined it to be ** a stock previously accumu- 
lated of the product of former labour,” — a definition which scarcely differs 
from that given of wealth ; for, except land and its natural productions, 
nothing possesses exchangeable value which is not the product of former 
Itibour. 

Fiieed and Circulating Capital, 

Capital, again, is subdivided into fixed” and “circulating.” Mill’s 
explanation of these terms, given in Book I., chap, vi., is too long for 
quotation, and is very far from being clear or exact. His summation is, 
however, that the result of a single use of circulating capital must be a 
reproduction equal to the whole amount of the circulating capital used, 
and a profit besides ; and that with fixed capital, such as machinery, 
this is not necessary, as it is not wholly consumed by one use. 

If capital means wealth of any kind, this sentence is absolutely without 
meaning. How can, for instance, the result of a single use of a sack of 
coals in a locomotive engine be a reproduction equal to a sack of cools and 
a profit besides ? If, however, capital has the meaning above given, of a 
right to a share of the wealth of the community, the sentence becomes 
intelligible. The use of the coals must reproduce to the owner a right to 
some other wealth which he values more higlily ; and if the coals and the 
other wealth be both compared with a common standard of value, like 
money, the use of the coals must reproduce to the owner their price and a 
profit besides. Oapital, with this meaning, can have nothing to do with 
the production of wealth except indirectly, and its subdivision into fixed 
and circulsEting does not seem to serve any good purpose in political 
economy. 

There is, however, a natural division which cannot be disregarded. 
Some things, such as bread, wine, dwelling-houses, clothes, etc., etc., are 
useful for their own sakes * the production of these is the end and aim of all 
labour imi sacrifice, or at least of all that falls within the province of political 
economy ; they may be called direct wealth. Others are of no use for their 
own si^es ; tiiey are useful only by co-operating with human labour in the 
production of direct wealth ; th^ are land, steam-en^es, ploughs, coal 
when used to drivo an engine, warehouses, etc., etc. ; these may be called 
implem^ts. Of course, neither direct wealth nor implements, if the pro- 
human labour, are made complete at one operation ; they first pass 
libtr^dgh the stage of materials, such as com, wool, iron, wood, etc. ; but 
it is not necessary to place materials in a separate class, as they may be 
trussed final products of v^eh they eventually fonnu part. 
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Wbene'm labour is devoted to the production of an implement, there is 
a sacrifice of present for future advantage. The sacrifice may be sUght and 
the advantage great and almost immediate, but there is always 9om$ 
sacrifice. For instance, olive oil is direct wealth, useful for its own sake ; 
if, instead of consuming it as food, the owner uses it as an implement to 
lubricate a steam-engine, he gets, as a reward for his slight sacrifice of 
present good, a vast return in labour saved. This is an extreme case at 
one end of the scale ; at the other end, are improvements in land, where a 
sacrifice of the product of a year’s labour of, say, thirty men, may be given 
in exchange for a future increase of the yearly harvest, equal to the product 
of one man’s labour. A wealthy landowner in England would probably 
undertake such a work, as he would make 8i per cent, interest on his out- 
lay ; but it would not follow as a matter beyond dispute, that the employment 
of the labour in this manner was to the advantage of the community at 
large, or that, if both the sacrifice and the reward were evenly distributed, 
it would be worth while to incur the one for the sake of the other. 

Bearing in mind the division of wealth I have proposed, wo may readily 
test the accuracy of the several statements made by Mill and oilier writers as 
to the effect of employing labour in the production of fixed and circulating 
capital (or wealth) respectively. It is stated that the increase of fixed, 
when it takes place at the expense of circulating capital, must be tempo- 
rarily prejudicial to the interests of the labourers. This is not quite 
accurate : labourers’ cottages would, under his definition, be fixed capital ; 
but it would not be prejudicial to the interests of the labourers themselves 
to employ labour in building them ; provided, of course, such employment 
were judicious — that is, that the cottages were required, and the still memo 
nrgent requirements of the labourers, food and clothing for instance, were 
already provided. The same may be said of workmen’s club-houses, tea- 
gardens, theatres, taverns, and other places of use or amusement which 
workmen frequent. 

It is also stated that ** there is a great diS^enoe between the effects of 
oiroulating and fixed capital on the gross produce of the country/’ the 
context showing that the former is supposed to be the more productive* 
A steam-engine, for instance, is fixed capital, tiie coal which is consumed 
in it is circulating ; the ooid is, therefore, more productive Hmn the steam- 
engine. Surely this is equivalent to saying that one shear of a pair d 
scissors does more work than the other. Although the steam-en^e is 
fixed capital the iron of which it is made is drculating; and it is, th^efove, 
a more productive employm^t of labour to manufacture unwroui^t irim 
than to make that same iron uaefiil by putting it into an engfam. I3ie 
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aibaordity goes oven one step fnrilier; the eteun'engiiie is oiroTilating 
oapitfJ when it is still in the hands of the maker — at least I think Mill’s 
definition would so dassify it. 'When it is in the hands of the user and in 
full work it is clearly fixed capital, and therefore less prodnotiTe than before 
it came into use. 

These illustrations show how needless, or even misohieTons, is the usual 
subdivision of wealth into fixed and oircnlating capital. The division I 
have indicated of direct wealth uid implements is, however, natural and 
essential to an intelligent study of the laws which goveni the production of 
wealth. 

The sacrifice whuh is always made when, labour, which would otherwise 
have been applied to the production of direct wealth, is applied to the pro- 
duction of implements, is made by the lab^jping classes. The whole wealth 
of the community belongs to part only of the individuals composing it. 
They apply a portion of their wealth to thek own use, the rest they give to 
labourers to induce them to work for them. The reasons which induce 
them to employ part of their wealth in this manner, are not influenced by 
a resolve on the part of one of their number to produce new implements. 
‘When, therefore, new implements are made, capitalists do not take men 
away from the production of those commodities which they intend to use 
themselves ; in other words, they do not lessen their own personah expendi- 
ture. They take men who would otherwise be engaged in producing com- 
modities for the labourers, and, of course, less of those commodities are 
produced. This less quantity becomes the total fund to be divided between 
the labourers as wages. The owners of wealth as a body, without any 
penonal sacrifice, become the owners of the implement ; the sacrifice is 
made by the labourers alone and at onw. 

Cbnerally, and perhaps always, except in the case of countries, which 
invest much weMtii abroad, like England and fidland, the labourers suffer 
a fbrthw and still greater lose than the first cost of the new implements. 
The wealtix-ouners do not act as a body, but eadi . individual acts indepen- 
dex^ of tiie others. Each men gives, of his own share of the general wealth, 
a flertain portion annualiy to the labouring olMses. When ^ implement 
waso«pE^eted,no one. wc^d give more than before, while the man for whom 
it ^>Jhade weuld less ; his gross share of the whole would be less than 
before by ti>e whde cost of the implement, and he would give less by 
<4txaet}y that amount, as he would not tednoe hie own personal expenditiue. 
.'^bem would thtw be a general rise of profits, and a general fall of wages 
equal to the total oort of the implemmxt, and this would otmtinne for some 
jpeara nntU the eauees which had before fixed, the relative proportions of 
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wa^s and profits Ixad time to bring them back to what they were before the 
disttirbanoe« 

New and improved implements always increase the quantity of wealth 
which can be produced by the labour of the community, and the labourers 
share more or less in this advantage. Their interest is thus seldom opposed 
to the construction of new implements, although they bear the whole of the 
necessary preliminary sacrifice, and even in most oases a great deal more. 
In new countries, however, like New Zealand, the interests of the labourers 
and employers of labour are more often in conflict. If, for instance, a man can 
manufacture cloth for a little less than he can import it from England, it is 
his interest to employ his wealth in erecting buildings and machinery for 
the purpose. He gets thereby a small increase of his income. The labour- 
ing classes suffer for several years an annual loss equal to the entire cost 
of these implements, and derive only a small final benefit, as, by the 
hypothesis, the cost of manufacturing the cloth is only slightly less than 
that of importing it. 

The cry for “protection to native industry, “ and consequently for 
increased expenditure on machinery and buildings, is perfectly rational 
on the part of colonial employers of labour. They gain, directly, the higher 
profits, for tlie sake of which they agitate for protection ; and for every 
pound that is spent on implements, which would otherwise have been spent 
in producing direct wealth, they, as a body, get a pound a year out of the 
labourers, unless indeed they curtail their own expenditure, and thus pay 
for their machinery out of savings &om their inoomes. This they seldom 
do ; machinery and buildings are generally made with money borrowed Or 
taken out of some other business for the purpose* 

Unfortunately, the labourers .are generally so unskilled in political 
economy that they are as eager for protection as the employers. They 
see the employment that is given by a manufacturer, and do not see the 
much greater employment which would have been given by the same wealth 
had it been turned to other uses. 

If &ey knew their own interests, instead of wishing to have nothing 
imported which can be manufactured in the colony, they would be loath to 
see any manufactory started which required expensive implements, if the 
article to be made could be imported at a cost not much exceeding that nf 
manu&oturing' it in the colony. *We, in New Zealand, are in so happy a 
position that we need not undergo the privation neeessajy to procure 
eipenmve madbinery. The English are ready to do that for us, and are 
content with a recompense which we, in our more &voured drcumstonceik, 
wm^coiis^ 
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Productive Labour and Capital, 

The words productive and unproductive play a great role in the works 
of political economists. Nominally, they mean productive or unproductive 
of wealth — ^that is, of things useful or agreeable which possess exchangeable 
value — but when closely examined they will often be found to refer, not to 
wealth, but to a right to a share of the wealth produced by others ; or, in 
other words, labour is sometimes said to be productively employed when it 
produces wealth, and sometimes when it only produces profits to the 
employer of labour. To distinguish between these two meanings I propose 
to use the words “productive** and “profitable,** to mark the production of 
wealth and of profits respectively ; and, unless otherwise stated, I shall use 
“ capital ” to denote, not wealth itself, but a right to a certain share of 
the wealth of the commimity. 

A productive labourer is said (Book I., chap, iii., sec. 4) to be one “who 
produces more than he consumes.** Let us take for example a navvy, who 
excavates ten cubic yards of earth and consumes in the same time a certain 
quantity of beef and beer. Has he produced more or less than he has con- 
sumed ? Is he to be classed as a productive or an unproductive labourer ? 
and if, instead of ten yards, he had only excavated one yard, would it have 
any influence on tlie classification ? A shoemaker, again, makes a dozen 
pairs of shoes, and, while doing so, consumes a certain quantity of food and 
other things. He has produced the shoes, and must, therefore, be a pro- 
ductive labourer ; but it is impossible to compare them witli the things he 
has consumed, so as to say that his consumption has been greater or less 
than his production. There is no difficulty m finding out whether he is a 
“profitable** labourer or not. If he consumes less commodities than his 
employer can get in exchange for the shoes he makes, he is profitably, and, 
if more, then he is xmprofitably employed. 

MiU*6 illustration (Book I., chap, iii., sec. 4) of the results of productive 
and unproductive labour shows clearly that he really means profitable and 
Unprofitable. He says : — “ When a tailor makes a coat and sells it, there 
is a transfer of the price from the customer to the tailor, and a coat besides 
whidi did not previously exist ; but what is gained by an actor is a mere 
transfix from the spectator's funds to his, leaving no article of wealth for 
the spectator’s indemnification. Thus the community collectively gains 
nothing by the actor’s labour.** 

Here the price of the coat is not wealth, nor anything which benefits the 
or my member of it. The custmner acquire the coat, giving 
to the tailor apiece of metal, useless of itself, but which gives him a right 
to a certain ehaira of other people*s wealth. This right he cxeroisei. 
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perhaps, in buying food for himself. The community is not benefit 
by the transaction more than in the case of the actor. In that case the 
customer acquires a seat at the theatre, giving to the actor a similar piece 
of metal, with which he, like the tailor, buys food. Here, also, the oom^ 
munity is not benefited; in both cases the customer alone gets the benefit; 
he acquires and applies to his own use the product of other people's labour. 

A coat is not worn out by one use, and will last some months or years ; 
but if the customer had, instead of a coat, taken a beef-steak and a bottle of 
wine, there would have been **no article of wealth left for his indemnifica- 
tion," precisely as would be the case if he went to the theatre. 

It is stated in Book I., chap, in., sec. 8, tliat is essential to the idea 
of wealth to be susceptible of accumulation; things which cannot, after 
being produced, be kept for some time before being used, are never, I think, 
regarded as wealth, since, however much of them be produced and exgoyed, 
the person benefited by them is no richer, is nowise improved in circum- 
stances.*’ This limitation of the meaning of wealth would exclude most of 
the articles used as food. Grain, vegetables, live stock, are not food ; they 
are only the materials of which food is made. As soon as they are cooked 
and served for use they become food, but are no longer susceptible of 
accumulation. 

To test the value of this definition we may take some examples : A 
painter is a producer of wealth, as he, with the help of the canvas-maker^ 
produces commodities susceptible of accumulation. A poet, unless bis 
works are printed, is an unproductive labourer; so is a musician. It 
will, 1 think, be readily conceded, that any olassifioation is faulty which 
separates works so allied in general character as the productions of poets, 
painters, aud musicians. An actor is emphatically an unproductive work- 
man, and is always quoted as the example of the class ; the dramatic aii^thor 
is also a non-producer ; the theatre-builder is, however, a producer, because 
his work ** can be kept for some time before being used." These three are, 
however, fellow-labourers, the finished product of their combined labour 
being an acted play : why should they be differently classed ? If the actor 
does not produce wealth, the mason and carpenter who build the workshop 
in which his work is carried on must be also employed in producing some- 
thing which is not wealth. The physician is a non-product; but his 
fellow labourers, the druggist, instrument makt, hospital builder«f» ote», 
are all producers ; the labour of all is necessary to the work which they 
perform in common, and, in any classification, they should aU go togetht- 
The public singer is at present a non-produotive labourer, but if, as seems 
likely^ the phonogrsjh is ever so pedboted that sounds may be stored up 
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and thus made articles of trade> he will become a productive labourer* 
Bttch an improvement in the phonograph would be, of course, a great 
addition to ihe wealth of the world* The labour of the singer, instead of 
adding to the pleasure of hundreds as at present, would give pleasure of a 
very high order to tens of thousands* The average happiness of man would 
be increased, but I do not see how the improvement would so change the 
character of the singer^s labour as to convert it from unproductive to 
•productive. 

Throughout the whole of bis chapter on Unproductive Labour,*’ Mill 
appears to have in mind, production of prqfiu rather than production of 
wealth. The so-called unproductive labourers — authors, actors, public 
singers, lawyers, physicians, soldiers, sailors in the navy, civil servants, 
etc. — are men whose labour is as necessary to the weU-being of society as 
that of any other class, but for the most part they work on their own 
account and are not dependent on capitalists* The product of their labour 
cannot be passed from hand to hand, and cannot, therefore, be made the 
instrument for acquiring a right to a share of the wealth of the community ; 
it is, in short, not productive of profits or of capital. 

Of all the products of labour, food is the most necessary, and may, 
therefore, most justly be called wealth. The community at large is not, 
however, enriched by the labour of the farmer more than by that of the 
actor or public singer. Without the farmer’s labour the community could 
not exist at all, but without the actor’s labour it could not maintain that 
average state of enjoyment in which it lives and to which the labour of 
both is equally necessary. The product of the labour of both can only he 
mijoyed once, and when once used is gone for ever. 

Far too much stress is laid on the accumulation of wealth in most works 
on political economy, especially when discussing productive labour, and too 
littiie on the kind of wealth which can be, or at least should he, accumulated. 
We iLte unfortunately obliged to store sufficient grain for one year’s con- 
sumption, but there would be no use in accumulating a stock sufficient for 
Several years, unless, like Pharaoh, we anticipated a drought. Bo with 
dbthing and all other forms of direct wealth ; there is no advantage in 
hSidng a isrge stock of ihem on hand. The makers and sellera of all kinds 
of 4&eCt wealth always sfrive to keep the stock in existence, and not in 
leit^ tise, as small as possible, while the consumers take care that the 
fioek In tree slmll not be needlessly large. Ko one has any interest or wish 
to iequfre or keep a stock of commodities which will not be ahorily 
or put into Vke coneumers* bands for use. 

; Under ^le sookl system prevoiH&g in aU eiviliied countries, eveiyone 
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should in his youth aooumulate capital, that is, a right to wealth which he 
himself has not produced, so that in his old age he may live in comfbrt 
without working ; this is not, however, accumulating wealth, but only pro- 
viding that the distribution of future wealth shall be made in a partiouliyr 
manner. The community never grows old ; and it would be unreasonable, 
even if it were possible, that one generation should scrimp and spare so 
that the next should live without labour. Each generation provides for the 
future by rearing children. It does not lay aside wealth for future use, but 
stores it, by using it to feed the young, who in their turn support their 
fathers when no longer able to work. Unhappily, tlie machinery by which 
this is effected is very faulty, and age and want too often go together ; 
but it is still true that all who are too old or too young to work are 
supported by those in the prime of life. 

Direct wealth is never saved, but is consumed as fast as it is made, or 
is stored up so far only as may be necessary to make the stock in hand 
last until more can be produced. This can not be called saving at 
all ; it is no more than the exercise of sound judgment in the rate of 
consumption. There is no saciifice involved, but the reverse. 

Saving on the part of the whole community can only be made by making 
implements ; there is in this case a clear sacrifice, for the labour which is de- 
voted to the work might have been employed in producing direct wealth, wbi<di 
would at once have been useful, while the implement only makes it possible 
that a larger stock of wealth shall in future be produced with the same labour. 

The number of implements whicli can be judiciously made is, of course, 
limited by the number of men who are at hand to use them ; it is also 
limited by the advantages which would be gained by having themj if a 
large expenditure would be incurred in making a new machine, and only a 
small increase obtained in the production of future wealth, the community 
would be richer by not making it at all. In a communiiy where education 
and knowledge of the laws of nature are stationary this latter limit is soon 
reached, and no farther increase of wealth is then possible. 

There would have been for instance no use, just before the invention of 
railways, in making more macadamized roads in England, as those already 
made were sufficient, and any increase in their number, however large, 
would have been followed by only a small increase of utility. Increased 
knowledge of the laws of nature, by suggesting that invention, opened oeit 
a new way of employing labour in making new implements which would 
repay their cost. The result was a large increase of the wealth of the 
world, measured, not by the cost of the railways, but by their effioienej as 
compared with the roads they superseded. 
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From the language generally used by writersi it would almost appear 
as if they thought the usefulness of the aooumulated stock of the 
product of former labour ” depended on the labour which was spent in 
producing it, and not on the facility it gives for producing future wealth, 
and hence too much importance is generally given to the durability of 
implements. If , in a community, a given number of machines is required 
to carry on its manufactures, say ten, each of which requires a year’s 
labour of a hundred men to product and will just last ten years : at the 
end of every year one machine will be thrown aside as used up, and a new 
one brought into use ; there wiU always be ten in use, each representing the 
labour of 100 men, so that the stored-up wealth of the community will be 
represented by the labour of 1,000 men for one year, and there will always 
be 100 men employed in making new machines. If, now, a new kind of 
machine be used, which is equally efficient, but will last only one year, and 
requires only ten men to construct : At the end of every year the whole ten 
machines are thrown aside and ten hew ones put in their place. The total 
number of men emi)loyod in machine-making is, as before, a hundred. The 
community is no better ofif than before, and no worse off ; the same number 
of its members ai*e removed from the business of producing direct wealth. 
The amoimt of labour stored up is, however, represented by one year’s 
labour of a hundred men instead of, as before, of a thousand. The 
“ aocmnulatod stock of the produce of former labour ” has been reduced 
to one-tenth of its former amount witliout lessening the well-being of the 
community. 

There are hundreds of steam-engines now being thrown aside which 
would last for twenty or thirty years longer, but it is bettor to make now 
ones of better design. The old engines cost as much labour to produce 
as the new ones, sp that if the wealth of a community is to be measured 
by the amount of stored-up labour it possesses, there is no advantage 
in replacing old-fashioned maoliinory by new. 

The esmggerated importance generally given to saving and accumulation 
in common estimation, and even by political economists, is duo to the use of 
the Word oapited in a sense not covered by its definition, A capitalist is one 
wbo, without labouring himself, has a right to a share of the wealth pro- 
duced by others. Xf he exercises his right in acquiring costly food and 
doihing for bimselfi and, coarser food and olotiliing to give to servants to 
induce them to wait on him, his right is satisfied and thereafter ceases. He 
is said to have lived on his capital. If, instead of doing so, he uses only a 
pa^ himself and gives the rest to labourers to induce tljiem to work, some 
itp produce ancles which he himself will consume, and the rest to produce 
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food to tnaintAin both theiQselTes and tho other labonrers, he is said 
to isTest his capital and to live on the interest. The more he gives to 
the labourers and the less he uses for himself, the more he is said to 
save. Of course there can be no limit to the saving of this kind which 
it is desirable that he shall make, short of his not keeping enough to 
tmtinfain himself in average comfort. All that he saves is consumed by 
the workmen, so that the community as a whole stores up notiiing. 
Both capitalist and workmen cannoif save at the same time, except, as 
before said, by making new implements. If they both persist in refusing 
to consume the wealth produced, their bams would be filled with grain 
for the benefit of the . rats, and their warehouses with cloth and iron 
for the moth and rust to corrupt; but they could not go on for ever 
in that way, and would have eventually to cease work. Any indivi- 
dud workman may save, that is, he may refirain from consuming his share 
and invest it, by giving it to his fellow-workmen who would consume it ; 
but the whole body of workmen can only become capitalists by making new 
implements, unless other capitalists live beyond their incomes. 

It must not be forgotten that implements are made for the purpose of 
being at once useful and not for the sake of storing wealth. If one genera- 
tion gets any advantage from the labour of its predecessor, it is due to the 
accident that most implements, and some articles of direct wealth, are made 
of durable materials, and not to any saving made intentionally with the view 
of benefiting posterity. One generation, however, owes very littio to its 
foregoers of the material wealth it enjoys. The greater part of the wealth 
of the community was made within the last year, and very little is ten 
years old. The accumulations we have received from our fathers, and 
owe to our sons, arc knowledge of the laws of nature, good laws, and habits 
of labour. If these are iuoreased, the mei^s of producing material wealth 
are also increased; with the same labour our sons will be able to live better 
thATi we, unless their numbers increase so much that they cannot produce 
sufficient food without increasing the proportion of thoce employed in 
j^oducing it as compared with the whole community. 

Capital. 

This word has not been as closely defined as its importance reqtuxee, 
nor is it uniformly used in its defined meaning. Mill says it is *' a refuiafite 
without which no productive operations beyond the rude and BCaht|y 
beginnings of primitive industry are possible." His first definition already 
quoted, makes it equivalent to all exchangeable wealtii, except land and 
spontaneous pteductions. With tiiis meaning it ia clearly an nnnecMMtl^ 
Wd. Land is sisapfy an im^ement, and does xmt require to he elaiiaed 



fonw of th$ TmM imd in PoUtieal Economy^ 15 


sep^ately from other implemente ; nor do trees and grasB, which have grown 
without the help of man*8 labour, differ from those which man has planted or 
sown. 

In Book I., chap, iv., sec. 1, it is thus farther defined : — “ What, then, 
is his (the oapitali8t*s) capital ? Precisely that part of his possessions, 
whatever it be, which is to constitute his fund for carrying on fresh 
production. It is of no consequence that a part, or even the whole of it, is 
in a form in which it cannot directl|%upply the wants of labourers.’* And 
again : — ** The distinction between capital and Not-capital does not lie in 
the kind of commodities but in the mind of the capitalist -—in his will to 
employ them for one purpose rather than another; and all property, 
however ill-adapted in itself for the use of labourers, is a part of capital, 
so soon as it, or the value to be received from it, is set apart for productive 
re-investment. The sum of all the values so destined by their respective 
possessors, compose the capital of the country.” 

^ The first objection to these definitions which presents itself, is that they 
would be unmeaning if there were not two classes in the community, one 
to whom the whole of its wealth belongs, and who may or may not, as they 
like, give any of it to the other class, who own no wealth and con only 
procure any by labouring for the wealthy class. The existing social 
arrangements under which this state of things almost neocssarily exists, 
are not, however, essential to the production of wealth. The total produce 
of the labour of the community might be equally the property of all ; there 
would then be no part set aside for productive re-investment. The whole 
direct wealth would be consumed as it was made, or at least given to the con- 
sumer to put into use. While it was being consumed, the community would 
be at work producing new wealth, which in its turn would be consumed. 
Can any part of this wealth be marked out and siiid to be the capital of the 
eoimuunity ? the part on which the production of future wealth depends ? 
Food iSr of course, necessary, and if an insufficient quantity were produced 
idle community would starve and produce no more wealth; but if by 
caj^tal be meant the necessarieB of existence, why use so confusing a 
word when others, about the meaning of which no doubt ean arise, 
are at hand ? Except implements none of ihe other articles which 
w^e consumed or used were ns^ore necessary than another to production, 
mi ail must, therefore,, be in the same class, either capital or not^ 

Ishplemet^s are essential to production, but no political economist has 
dditoed capital to be the stock of tiiem in tiie counti^ ; land, the most 
df all, is indeed pointedly excluded, obvioucdy because the land- 
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lord's share of the common stock of wealth depends on different conditions 
than that of other capitalists. 

It thus appears that iu a communistic society there is no such thing as 
capital in the sense of a fund for carrying on fresh production, or of a fund 
set aside for productive re-investment. The material requisites of produc- 
tion ore labourers and implements only. The necessaries of life are 
required, as are also healtli, strengtli and intelligouce, to enable labourers 
to work — but they are connoted by word labourer, and need not be 
taken into consideration. There is one immaterial requisite which must, 
however, be considered, namely, tlie effective wish that wealth be produced# 
that is, a wish strong enough to overcome man’s natural repugnance to 
work. 

In a rude stage of society this wish is so weak that man will only labour 
under the immediate spur of hunger ; his repugnance to making other people 
work is not so strong, and he makes his wife and slaves work even where 
the return from their labour is somewhat distant ; the rude beginnings of 
agriculture are always tlie result of woman’s labour. It is doubtful whether 
there is, oven now, a society so advanced in civilization that the production 
of wealth could be safely left to the average forethought of its members 
without the help derived from the pressure of immediate want. As sociefy 
is at present organized, the great majority of the people, the labouring 
classes, are kept to their work by a pressure almost as strong as in the 
rudest societies ; if they do not work to-day they will get no dinner 
to-morrow. In a commune, the punishment of idleness would be quite 
as certain but more distant. As long as the past year’s harvest lasted they 
would be equally well fed whether they worked or not ; the results of their 
idleness or industry would not show themselves until after the following 
harvest, when it would be too late to make good any past errors. The wish 
that wealth he produced need not be so strong as in a commune ; for wealth 
will be produced if the capitalists wish it, and they need not themselves 
labour to carry their wish into effect ; it is sufficient that they induce other 
people to labour. 

The requisites of production ore the same under present social arrange- 
ments os they would be in a commune ; they are labourers, implements, and 
the wish to produce. If capital is, as it is stated to be, a requisite of pro- 
duction, it must be one or more of these, and is a worse than MBdmu wordi 
for it is never, in ordinary conversation, used with a meaning idlied to that 
which would have to be given to it by deffnition. 

It is impossible, by reading Mill’s definitions as given in B 06 k 
chftp- iv*f to get any clear understanding of what he really ineaiaag by 
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capital; we will therefore examine his four fundamental propositions as 
given in chap, v., to see whether he means any or all of the three requisites 
of production above given. 

His first proposition is» that Industry is limited by capital,” and con- 
versely, “ every increase of capital gives, or is capable of giving, additional 
employment to industry, and this without assignable limit.” 

The whole wealth produced by the community belongs to the capitalists. 
The labourers have no share in its ownership. Theoretically, the capitalists 
could store it in their warehouses and keep it for their own exclusive use, 
leaving the workmen to starve ; practically, they do not, nor would they 
be allowed to do so. It is their interest to keep only a certain share for them- 
selves, and to give tlie balance to the workmen to induce them to work for 
them and produce new wealth. If they acted together as a class, or if no 
individual capitalist wanted to get more than the share he was already 
entitled to of the total product, they need never give the labourers more 
than the bare necessaries of life. All that could be produced beyond that, 
th^ might themselves consume. The labourers would then be divided into 
two classes ; one engaged in producing the necessaries of life for themselves 
and for the other class ; the other engaged in producing luxuries for the 
rich, and new and improved implements, which would still further increase 
those luxuries. It is obvious that if the wealthy tlien reduced the share 
of wealth which they gave to the producers of necessaries, some of the 
labourers would starve, and industry would thus be lessened as the number 
of labourers was lessened. The theorem is correct only when the conditions 
are such as are here indicated, when the labourers get only the bare 
necessaries of life, and when capital means these necessaries. Industry is 
then limited by capital, but not otherwise. 

Fortunately, capitalists, do not act together as a class ; each individual 
faias to get more than his allotted share of the wealth of the community, 
and all try to entice workmen from the others by giving higher rewards, 
that is, they employ mote of their capital in reproductive investment.” 
The result is not, however, an increase of industry as stated in the theorem, 
bail hifl^er wages for the labourers. , 

tpie second theorem is, that ** Capital is the result of saving.” The 
meaning of saving in this sentence is not that which it usually bears. It 
m^ene ^ eaving made by the capitalist, that is, giving to the working 
some of the wealth which the capitalist might, had he so chosen, 
h4iw consumed hiniielf. He says, by way of illustration of the theorem, — 
** tS ag perspshs wore to expend in personal indulgences all that they pro- 
djitoei 0 the income they receive from what b j^uced by others, 
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capital could not increase/' The community as a whole does, however, 
practically consame all that it produces. If population is stationary, 
nothing more is required to increase the average wealth than to replace all 
worn-out implements with new ones of a more scientihe kind. If population 
is increasing, the number of implements must be increased as well as their 
quality improved, in order that the larger population may labour more 
advantageously than the smaller had done. This would not in the ordinary 
meaning of the word be called saving ; if the community mcreases, it is 
part of its current expenditure to provide the new members with f^ilities 
of producing wealth for their own support. 

The moaning of capital " in this case appears to be the wealth which 
the capitalists give to the labouring classes in exchange for their labour ; 
and the theorem is little more than an identical proposition. 

The third theorem is, that ** Capital, although saved and the result of 
saving, is nevertheless consumed." This follows from what has been 
already said ; everythiug which is saved by the capitalist is consumed by 
the labourers, except new implements, the production of which may be 
called saving by the whole community, as it implies a sacrifice of present 
for future advantage. All that Mill deduces from it does not, however, 
follow. He says : Saving, in short, enriches, and spending impoverishes, 
the community along with the individual; which is but saying, in other 
words, that society at large is richer by what it expends in maintain- 
ing and aiding productive labour, but poorer by what it expends on its 
enjoyments." Saving by the capitalist, as has been so often said above, 
enriches the workman, but saving by the community would enrich no one. 
The object of labour is the bettering the conditions of life, and the com* 
munity, therefore, is the richer by what it expends on its enjoyments, and 
not the poorer ; it is the richer by what the cajpitalist saves, simply because 
this kind of saving is only another name for more equal distribution. 

The community does not require to save ; it requires only that its labour 
shall be wisely directed, so that the produce shall give the greatest posi^le 
comfort and enjoyment. If the necessaries of life are not produced in 
sufficient quantiiy it will suffer privation, althou^ every man had bsen 
engaged in what is generally called productive labour ; no amount of cloth 
or iron would make good the want of food. The necessaries having been 
first provided for, the common labour should be devoted to producing those 
luxuries which all can share. This is the ** productive Uboiir " which it 
is tbc interest of society to maintain and aid." An actor or pubfec 
singer may more properly be called a productive labourer than a 
maker or diesnond-digger, because the eqoyment which his labour pro* 
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dQ«es is shared by a larger namber. As nothing oan be done without 
implements, the stook of these must be kept up, and whenever increasing 
population or increasing knowledge makes it possible to do so with 
advantage, it should be increased. Care must, however, be taken that the 
future advantage shall not be purchased at the cost of an undue present 
saozifioe. 

The fourth theorem is, that ‘'What supports and employs productive 
labour is the capital expended in setting it to work, and not the demand of 
purchasers for the produce of the labour when completed. Demand for 
commodities is not demand for labour. * * * * T^he maintenance' or 
payment of labour depends on the amount of capital or other funds directly 
devoted to the sustenance and remuneration of labour.” The main deduc- 
tion from this theorem is, that a capitalist, by buying velvet or other 
commodity for his own use, does not improve the circumstances of tlie 
working classes, but that by employing gardeners, grooms, and other 
retainers, or by giving alms, he does so. The error contained in this 
deduction unfortunately pervades Mill's work, and makes that part of it 
which treats of the production of wealth far less valuable than that which 
treats of its distribution. 

If two capitalists, A and B, are entitled to equal shares of the wealth 
of the community, and both invest their shares from year to year, the 
working classes will receive the whole product of their own labour ; A and 
B will receive none of it. If they retain for their own use a certain pro- 
iportion which we may call interest, and invest the balance, the labourers 
will receive, not the whole, but a part only, the part received from A being 
equal to that received from B. Let us now assume that both resolve to 
consume &e whole themselves ; A deciding to take his share in the form 
of attendmice on himself, while B decides to procure velvet ; the wealth 
which had bemi produced by the labourers they had previously employed 
must in both eases be again given to the working classes ; in A’s case it 
goes to grooms and footmen ; in B's case it goes to velvet weavers. When 
&e wealth is all consumed, the labourers get no more from either A or B ; 
A has received the shore of wealth he was entitled to in the form of the 
services of his attendants, and having done nothing to entitle him to auy 
shore <rf future wealtii fais right lapses. B gets a certain ^umitity of velvet 
he hses lav his own pleasore, the labouring dasses get no benefit from 

and, as in the case of A, his right to a share of future wealth also lapses. 
It is obviotts tiSat in both oases tiie labourers receive precisely the same 
advaSt^ge t 4 has dons no mmre good than B. 

H A h»d not eome to the selfiah resolve to ap^y his wealth to his own 
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use, until ft year after B had done so, he would have invested it, and tiie 
working classes would have enjoyed the use of it once more, receiving 
thereby a farther benefit. He would then enjoy the services of his 
attendants at the same time that B was wearing his velvet, ftnd not, as 
before, at the time B was nuinufaciuring it. Mill's error consists in 
thinking that, in this latter case, the actions of A and B are parallel, 
and that both were using contemporaneously their right to the product 
of the labour of others. A definition of the word ** invest" would have 
prevented this mistake. 

The capitalists, as a class, have absolute power over future production; 
whatever they wish to be produced will be produced; but they have no 
power over the past ; the stock of wealth in existence is the result of their 
past wishes and actions, and cannot be altered. If any capitalist resolves 
to “invest his wealth," he means to give it to the working classes, and to 
continue to give them the result of their labour, keeping for himself only a 
part, which he calls his interest. He will so dispose the labour over which 
he has control, that it shall produce for himself the particular commodities 
which he wishes to use, and for his labourers the particular commodities 
which they will require. It may be more convenient that he shall arrange 
to produce for some other capitalist a different commodity, while the other 
capitalist produces what he requires, and that they shall exchange their 
respective productions. This would have no influence on the total wealth 
produced, which will be the sum of all the different kinds of wealth which 
all the capitalists require. Of course, in a large community tlmre is no 
previous bargain made as to what each capitalist shall produce. They all 
anxiously forecast what their fellows will require, and direct the labour 
under their command accordingly ; the result is, that taking one year with 
another, everyone gets exactly what he wishes. If any particular capitalist, 
after he has influenced the disposition of the year's labour of the com- 
munity, changes bis mind, and wishes to consume, himself, the share of 
wealth which he had previously determined to give to his labourers, be will 
be unable to do so. He may, by outbidding a fellow-capitalist, procure for 
himself what had been manufactured for his colleague, who will thus be 
deprived of it, but the labourers will be uninfluenced. The capitalist who 
was outbid will have on his hands, instead of the particular commodity 
which had been produced to gratify his wishes, a stock of goods suitable for 
the labourers, which he can only turn to account by giving it to them in 
exchange for the product of their future labour. If the first cajutalist is not 
prepared to outbid his fellow, he must wait for a year before his aevr Irish 
can be gratified^ and in tlie mean time his labourers will get the benefit pi 
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lu9 former dotcrmiiiatiou to invest his wealth. The result of a sudden 
resolve, on the part of one capitalist, to squander, thus appears to be, to 
induce another capitalist to save ; on the other hand, a sudden resolve to 
save would in the same way induce an equal expenditure on the part of 
some one else ; in either case the working classes are not affected. 

A resolve, to have influence on the community at large, must have been 
made a year beforehand, when it could influence the future supply of 
commodities. 

The word year here means, not a solar, but what may be called a 
manufacturing year ; that is, the time which must elapse before the resolve 
on the part of a capitalist to produce any commodity can bear fruit. In 
the case of grain, wool, cotton, and other important agricultural products 
which form the main wealth of the world, it is equal to a solar year ; 
however much capitalistB may wish to increase the total stock of these, 
they cannot do so before next harvest. For most other things the year is 
shorter ; if more iron or coal is wanted than has been produced, more men 
can be employed in producing it, and the stock thus increased pretty 
quickly. There are, however, many practical difficulties in the way of any 
great and sudden increase of the production of any particular commodity, 
and the manufacturing year is, perhaps, on the average not less than the 
solar. 

To return to our former illustrations When A resolves to employ 
retainers he can do so at once, because his past resolve, which influenced 
production, gave him the food and other necessaries which he could give to 
the labourers to induce them to wait upon him. B could not at once wear 
velvet, because his past resolve was not that velvet should be produced, but 
that commodities suitable for workmen should be. These were produced m 
obedience to his wish, and he can only turn them into velvet by giving them 
ip weavers to induce them to produce the velvet for him. If he does pro* 
cure velvet at once, as Mill supposes, he can only do so by taking from 
some one else the share of it, which he had willed to be produced, and by 
giving hixh in exchange the commodities suitable for workmen, and these 
the workmen would in the end receive. 

In short, a ca^alist eaqiendA hie wealth whenever he gives it to workmra 
to produce any commodity which he will himself consume ; it does not 
matter wbsHiber the commodity be capable of aceumnlaition, like velvet, or 
incapable, like a song or the services of a footman. !lbe expenditure begins 
when the workman begins to labour. 

He 4iwi$te hit wealth in wayee when be gives it to workmen to support 
them while predudng commodities which ^ nether iaiends to combine 
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nor to exchange for otliers which he will consume. Ho intends that the 
work produced shall he consumed by the workmen themsdyes, and it 
must therefore be of such description as workmen generally use. The 
wealth so given to the labourers may be called the invested fond.*' 

He ** investa hia wealth in mplenienta " when he induces labourers to make 
them. It is absolutely necessary that implements shall be made, and it 
would therefore be absurd to say that it is any special hardship for the 
workmen to be obliged to produce them ; but there is a good deal of analogy 
between wealth expended, and wealth invested in implements. In both 
cases the capitalist becomes the owner of the product of the labour, and 
the workman does not, as in the case of invested wealth, get any direct 
benefit from it. 

He exchanges hia wealth when he gives a commodity, or a valid certificate 
of a right to a share of the common wealth, such as cash, mortgage, book 
debt, or bank credit, in exchange for another. This form of transaction is 
generally looked upon as most important, but to the community at large 
it matters very little whether A owns a ship and B a farm, or B the ship 
and A the farm. 

Mill (Book I., chap, v., sec. 0) speaks of a capitalist expending his 
income in buying velvet or lace," as if this were the same as expending his 
income in producing it. The confusion between the two expressions has 
grievously misled him. The mere exchange of gold for velvet is of, not the 
slightest importance to the community. A owned gold and B velvet ; they 
make an exchange, and B then owns gold and A velvet. Ko one is in the 
least influenced except themselves. If A produeea gold, or B velvet, for his 
own use, be applies the labour of the communify to his personal advantage ; 
if he is a mere agent, and 0 or D is the real user, then 0 or D gets the 
benefit, and expends his wealth in producing the velvet. 

The foregoing examination shows that Mill does not use the word 
capital in any one fixed sense, but glides almost imperceptibly from one 
meaning to another. It is not, when used with any meaning he gives to it, 
a requisite of ihe production of wealth ; these are labourers and impleinente 
only. 

Its common meaning is that in which 1 have used iWihe idbi^e of the 
direct wealth produced by the labour of the community, to which any 
capitalist can make a valid claim. The ownm* of implements, cash, mort* 
gages, or any other form of acknowledgment of indebtedness, is called a 
capitalist, because by means of these he can make good a on the 
common stock of direct wealth, and not because he owns the ^ings tbem*^ 
selves which are not diree% useful to him or to anyone else. 



OABaxTTBBBB* — O/i t<mt& qf tk$ Tmn» wd in PolUkal Economy. 

Capital in this xneaumg ia of bo much importaaoe that some further 
exammatian of it is required. 

The oapitalists, who are the owners of the whole of the wealth of the 
oommunit muBt give some of it to the workmen to induce in them an 
efbetiye wish to produce a further supply ; the wealth bo given forms what 
may be called the wages fund. As it is greater or less compared to the 
numberB of the workmen, wagea will be high or low. 

The wages fund embraces all wealth which is being expended’* (as 
before defined), that is, which is being given to labourers, who are employed 
in producing something which the capitalist will himself consume; as 
wdl as that which is being invested.” The present prosperity of ihe 
labourer depends on it alone ; but that prosperity will only last the year, 
unless the ** invested fund ” forms a large proportion of the total wages 
fund. Next year’s prosperity depends on the invested fund,” which will 
produce the wages fund of next year, since the capitalists have placed all 
that it is instrumental in producing beyond their own reach, in so far as 
they have willed that it shall be in the form of those commodities which 
workmen generally use. Future prosperity will depend on the future actions 
of the capitalists ; if tliey resolve to expend their wealth for their own 
gratification, the labouring classes will not suffer during the following 
year, as they will then be as fully paid for producing commodities for the 
capitalists’ use as they bad been before. Their privations will not begin 
until the second year, when the capitalists will keep for themselves all tlie 
wealth produced by last year’s labour. 

If an individual capitalist is content not to consume a larger proportion 
of his share of the common wealth than the average of his fellows, he will 
be able to enjoy that proportion every yesur, and still keep good his claim to 
the proportion of the whole year’s produce to which he was originally 
entitled. The part be consumes is often called the interest on his 
ci^tal, and the part he invests, capital. By a false analogy, it is generally 
supposed that the wealth of the whole community is also divided into 
capital and interest, and that if the community consumes more than its 
interest it encroaches on its capital, and is on the downward toad to 
ram* An artide lately appeared in the London Titnc$, which argued from 
come manipulatUitn of that bugbear of political economists, the returns of 
mzpofte and imports, that ih&gland was expending its capital,” and, like a 
spendthrift squire, would soon he ruined unless ihe retrenched. Buin to 
: tim would mean that in future the poor fellow would have to work 
Whis hving, and it wodd be hard to sey. wken England was not in that 
lim^ppyst^ >,v 
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It is also commonly supposed that a spendthrift who expends his capital 
in one year, does more direct harm to the working classes than a wealthier 
man who expends as large a sum out of his interest ; there is a feeling that 
in the one case capital has been destroyed, and that on capital tihe well^ 
being of the workmen depends, while in the other case the capital which 
produced the interest is still intact* There is, however, no difference, 
except indirectly, in the two cases. Both consume certain wealth, which, 
had they not consumed it, would have gone to the working dasses* It 
makes no difference to the latter whether what they want and would have 
had, if it had not been taken by some one else, is taken by A or by B ; nor is 
their future stock of wealth at all influenced, for the men who were employed 
in producing the commodities consumed by prudent B were just as much 
taken away from the production of goods to be used by workmen, as were 
those employed in producing for spendthrift A. 

When a spendthrift squanders his wealth he ceases to be a capitalist, 
but the others acquire the share which he has lost. The whole class owns 
between them all tlie wealth produced. If one of their number falls out of 
the ranks it is so much the better for the rest; on the other hand, a capitalist 
who increases his share by saving and investing a larger proportion of his 
gross share than the average, acquires his right at the expense of the 
others. He benefits the working classes, not only directly by increasing 
their wages, but. also indirectly, by compelling other capitalists to be more 
frugal so as to maintain their proportionate share of the future stock ; 
the spendthrift injures the working classes directly by consuming the wealth 
which they have produced, and also indirectly, by making it easier for the 
average man to keep his position as a capitalist, and thus keeping up the 
rate of interest. 

It is the interest of the capitalists to give as little as they can to the 
labourers, and to reoeive as much from them as possible, consistently with 
their attaining other olqects they have in view. As a rule, while they wish 
to live comfortably or luxuriously themselves, they also wish to leave 
to their heirs a right to a share of the common wealtii, not less than 
that which they themselves enjoy. If they live too abstemiously, they 
increase the share to which they are entitled, but exercise a self-restraint 
which, under the circumstances, they consider unnecessary ; if they live too 
well, other more abstemious men will push them from their stools, imd 
acqtdre, to their loss, a right to the wealth produced by the community. In 
order to hold their own they must conform their personal expenditure to 
lhat of the average of their fellow-capitalists* 

Oapitdisti are not necessarily men of more tiian common mtdligcsioe« 
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nor more likely than others to take a wide view of their own interests. 
They do not try to get more profit out of their steam«engines by stinting 
the supply of coal, or out of thek horses or cattle by stinting their food, 
but they will, if they can, reduce wages to a point at which the labourer can 
barely Utc and work. They forget that a real and active desire that wealth 
shall be produced is one of the requisites of production, and that this 
cannot be entertained by a spiritless, hopeless drudge, who by hard and 
continuous labour can scarcely live better than the paupers in the work- 
house, into whose ranks he must fall as soon as, broken down with rheu- 
matism and other ailings brought on by insufficient food and shelter, the 
few best years of his wretched youth are passed. 

The total wages fund does not depend on the supply of labour, but on 
the competition between capitalists, and will be the same whether wages 
are high or low. The rate of wages depends on the numbers of the work- 
men who dbuure the wages fund. Where the community is divided into 
capitalists and labourers, the latter have scarcely any inducement to keep 
down their numbers, or rather, it is not so apparent as in the case of the 
capitalists, and they are not fitted by education or habits of thought to 
exercise self-restraint when the reward is distant and not very obvious. 
They, tiierefore, tend to multiply until the wages fund is not more than 
sufficient to give them the bare necessaries of life. If the capitalists avail 
themselves of the competition of the labourers against one another, they 
may pay their workmen no more than is just sufficient to keep body and 
soul together. It is not their real interest to do so ; by doubling wages 
they would induce the men to work so much better, that the produce would 
be increased in a still higher ratio. They should, even in their own interest, 
refuse to pay less than a certain liberal rate ; the wages fund would then 
maintain only a comparatively small number of labourers, and an efficient 
ebook would be at once placed on undue increase of population. 

We have a right to expect more from capitalists in return for the 
immense privileges we grant them, than a simple acquiescence in the course 
which events are taking. If they cannot prevent a country from lallihg 
into the state into which Ireland fell, or even into that in which tjbe south- 
west of Bugland now is, they are of no use, and the sooner they are 
abolished the better. 

No other servants of the State, which capitalists, simply are, would be 
t^erated who were so highly paid, and who performed their work so badly. 
We leave in their hands the absolute disposal of the labour of the oom- 
mtmity, and the distribution of the wealth produced by that labour ; we 
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iJlow them, within wide limits, to fix their own wages, only requiring them 
in return to conduct their operations so as to give themselves the lacgeet 
profit they can make. The only argument which can be used to justify 
such a trust is, that in striving for the interests of themselves, they, if they 
use thought and self-restraint, are likely to do better for us than we could 
without their help. The failures they have made would fairly justify the 
community in trying to do without them ; it is scarcely likely that worse 
disasters would follow than the Irish famine, or the long years of hopeless 
misery which preceded it. The subjects of King Tawhiao or Sitting Bull 
are far better off than the poorest classes of Ireland, or even of England. 

It is a very important social problem to ascertain what is the rate of 
wages which would give, in any geographical area, and under existing con- 
ditions, the largest return to the capitalists (excluding landlords) as a class. 
If this were known, public opinion among them would probably prevent any- 
one from offering a lower rate, and it is almost certain that the labourers of 
all the older countries *of the world would be bettered in circumstances by 
getting this minimum instead of their present wages. Notwithstanding the 
falling off in the population of Ireland since the famine, and the higher rate 
of wages now paid, there is no doubt whatever that the capitalist class gets 
a larger return than they used to when the rate of wages was only from 
fourpence to sixpence a-day. 

The number of hours which a man must work during the day in 
order that the produce shall be a maximum is also unknown. Capitalists 
would seem, fromXtbeir ^actions, to think that it is not less than four- 
teen or even more. Some information may be gained from the public 
works carried out [in New Zealand during the last few years. The 
average rate of wages for unskilled workmen has not been less than a 
shilling an hour, the men working eight hours. In England the rate is, or 
at least was, a few years ago, about threepence an hour, the men working 
twelve hours ; the cost of earthwork should be, if the work done were 
proportional to the number of hours in a day's work, four times as high in 
New Zealand as in England, buVit has averaged considerably less than 
twice. This is a very rough test, but it tends to strengthen the opinion 
held by many intelligent employers of labour, that a man will do more when 
working eight than[,he will when working twelve hours a-day. 

Intermt. 

As before said, that part of the national direct wealth which eapitfdists 
keep for their own use is called interest ; it is the reward they receive fot 
investing their wealth, instead of expending it. 

As new men are continually, frugality, making good a looting itif 



GiJtBtT¥RaBB.~09» tome of the Terme used in Political Economy. S7 

and oiherS) the ependthrifta and prodigale, are dropping out of the list 
of d^iialiste, the ayerage rate of interest tends, even when the population 
is stationary, to become lower, to approximate more dosely to what will 
satisfy the more frugal part of the olase. 

As population increases, and it becomes necessary to cultivate inferior 
land in order to produce a sufficiency of food, the average effectiveness of 
labour tends to decrease, and the rents of the landlords to increase, the 
labourers can then, besides making new implements, produce little more than 
is sufficient to maintain themselves and to pay the landlords* The tempta- 
tion to expend wealth instead of to invest it becomes greater; and in the 
struggle for a position the smaller capitalists are gradually pushed out of 
the ranks by the larger, who can, with less sacrifice, afford to invest a 
larger proportion of their capital* 

There is thus a tendency of wealth to fall into the hands of a few, and 
the extremes both of riches and povei-ty are generally found in the same 
community* 

In an extreme case, the number of capitalists may become so small that 
a practical combination may occur amongst them to reduce the wages fund; 
and something like this appears to have taken place in the later years of 
Borne* 

Those who share the interest fond are the owners of money and land, 
the fund-holders^ and those whose wealth, invested either in implements or 
wages, had been instrumental in its production. 

The owners of that large stock of wealth which is in the hands of the 
consumer, dwelling houses, furniture, clothes, etc., do not share m it, nor 
do the owners of goods manufactured for the use of capitalists. The velvet 
manufacturer, for instance, gets no interest on his velvet ; it is the product 
of expended wealth. As a rule, he would not himself be the consumer 
of his own manufactures ; he has only manufactured them so as to 
procure other goods which he requires ; the velvet was made because other 
capitalists had so willed it, be knowing irom former experience that they 
had done so, and that, in the same way, whatever he willed to be produced 
would be duly provided* If he intended to invest his wealth, others would 
provide the commodities which he requires to give to his workmen, and 
he will be able to get these in exchange ^r his velvet. He has, it is 
true, expended his wealth in making a oommodity for the uee of 
Mpibdists, but by so doiz^ has induced those oapitaliats to y invest theirs 
fo goods fmr the future use of his labourers ; by exchange each gets 

exaott j what he wants, more conveniently than he could otherwise have 
It there Imd not been a proiqpeot amounting to a certainty that this 
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exchange would take placO) the velvet consumer would have ma n ufactured 
the velvet he required, and the velvet manufacturer would have made the 
commodities for workmen which he required* The essential part of invest- 
ment does not consist in what is actually manufactured by any capitalist, 
but in what he wills shall be manufactured for him, his will being equivalent 
to an order given to the makers. As long, however, as the velvet remains 
in the hands of the maker, he cannot invest it ; he must exchange it for* 
other goods, and, when exchanged, it comes into the user’s hands, when it 
is of just as little use to the working classes as the past services of the same 
user’s footman. 

It would be impossible to adjust the claims of the various capitalists 
without the help of a common measure of value, and throughout the world 
gold and silver have been adopted for the purpose. 

The capitalist measures his wealth in money ; it is the quantity of gold 
he has, or which at current rates he could get, for the particular thing on 
which his claim to a share of future wealth is founded. The only capitalists 
who help, directly, in producing wealth are those who invest either in wages 
or implements, and the capital of each individual is measured by the 
current price of his implements or of the food and other things which he 
possesses. The money owner, indirectly, facilitates production, and his 
capital is measured by the gold he owns. The landlord and fund-holder do 
nothing towards production, but as they share in the product, their pos- 
sessions have, on that account, exchangeable value and therefore a market 
price. If the money value of the possessions of these five classes of 
capitalists were added together, it woidd form what might be called the 
capital of the country, if the term were not so likely to suggest other and 
different meanings. The share of the interest fund which any capitalist 
could apply to his own uses without lessening his future shore bears the 
same proportion to the whole that his capital bears to the total capital of 
the country. 

The expression ** capital of the coimtry ” is often used to represent that 
part of the wealth of the community on which its prosperity and well being 
are supposed peculiarly to depend, but as in all other cases in which the 
word capital is used, there is great vagueness as to the meaning which is 
intended to be conveyed. 

In estimating its value, the price of land and of the national debt is 
often include^, but the interest of these is simply a tax on the community 
at large, and cannot in any sense be said to further the general prosperity. 

Money also should not be included. It consists largely, and might 
consist entirely of paper, which costs ncdhing. Our just distrust of th^ 
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honesty of goyernments is the only reason why gold should not be given up 
as the medium of exchange and bank notes substituted, the number issued 
,to be limited in acoordanoo with a fixed and unvarying rule. The whole of 
the enormous expense of gold-mining would be saved to the world and the 
existing stock of gold made available for use in the arts. In any case, 
whether it consists of metal or paper, money has no intrinsic worth, being 
a mere implement to assist in the distribution of wealth. 

Implements should also bo deducted ; their costliness is not an element 
of prosperity but only an indication of past privations. Their efficiency 
does infiuenoe production, but cannot be valued in money, as it is the result 
of thought and knowledge, as well as of labour. The engines of one of the 
Cunard steamers of the present day cost no more labour to produce than 
did those of five-aud-twenty years ago ; they will, however, develops the 
same horse-power with one-third of the cost of coal and repairs. As far as 
they are concerned the capital of the country” has trebled, but no indica- 
tion of the increase would appear in a return of the machines in use and 
their cost. 

In short, there is no means of comparing the prosperity of two different 
countries or the same country at different times. Present prosperity 
depends on the stock of direct wealth in actual use or stored ready for 
use, and on the number of men, such as actors and singers, employed in 
producing for the immediate gratification of the community enjoyments not 
capable of being stored. Future prosperity depends on the number of men 
who are employed in producing a furtlier stock, and in tlio efficiency of their 
labour. The only further requisites arc, that the choice of things to be 
produced shall be judicious and their distribution moderately equal. 

A large pai-t of capital consists of what is generally called floating 
capital. Its ownership is attested by bank accounts, promissory notes, and 
other acknowledgments of indebtedness. At first sight it would appear that 
this was not included in any of the forms above enumerated, but the 
owners of floating capital really own a share of tlie wealth nominally owned 
by those who are indebted to them ; they do not, as is generally supposed, 
own money of which the supply in existence is comparatively small^ 

It has been assumed throughout that the owner of capital applies it with 
average skill and energy, in such way as shall give him a right to share in 
ihture vrealth ; the implement-owner must take care that his machines 
are kept fhlly employed; the employer of labour must keep his men to their 
wwk, and must diteet their labour judiciously ; the landlord must find 
tenants or &rm the land himself ; tlie fund-holder has nothing to do but 
draw his dividends when they become due — ^his daim it the reward of 
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past services done to the ooxnmtinity* The money owner has a very 
peculiar duty, as he has only to see that he keeps no more of it on hand 
than is required. If a banker keeps a larger reserve than he needs, he will 
not get the average banker’s interest. He gets no interest, directly, on his 
gold reserve, but the profit on his other transactions is larger on account 
of it. If it is unnecessarily large, he, of course, loses the interest on all the 
money he needlessly keeps. This is also true of the merchant and manu* 
facturer. The consumer who keeps money in hand to meet current 
expenditure gets no interest for it. 

A capitalist who uses his capital unskilfully benefits all other capitalists 
and injures the community at large, except in the case of a money owner, 
who injures no one, except himself, by mismanagement. If he keeps mote 
on hand than the nature of his 1)U8ineB6 requires, the stock in the hands of 
others becomes more valuable, by the exact amount of his excess, and the 
smaller amount in circulation is quite as efficient as the larger would be. 

Cost of Production. 

The cost of production of any commodity is simply the labour required 
to produce it ; it does not matter whether the labourer be a Millais or a 
coal-heaver. Wealth being required, there is only one way of getting it, 
and that is by labour, and the labour of all is equally necessary to the 
production of the common stock. The problem to assess the utility 
of each man’s production would be quite insoluble. There would even be 
a difficulty in deciding whether a day’s labour of Turner or West, or 
of Browning or Tuppor, were worth most. It would be easier to assess the 
relative value of two navvies’ work, one of whom could dig ten and the 
other only five yards of earth in a day. Even in this latter case the labour 
of both men would be equally requisite to the production of the total stock, 
if it were necessary to dig fifteen yards a day. A capitalist must take into 
account not only the labour which was required to produce his wares, but 
also the rate of wages he was obliged to pay lus workmen, and the interest 
he would be obliged to pay to other capitalists ; from his point of view, 
therefore, both interest and wages form port of the cost of production. 

It would be well to keep distinct what is essential under all dr* 
oumstanoes from what is due to the accidental conditions under which 
society may happen to regulate its labour ; and as a medium of exchange, 
like money, is necessary in a community divided into oapitaliats and 
labourers, I think tiie capitalists’ costs of production should be called the 
**prio€ of production.'* 

The exchange value of wealth tends to be in proportion to its |rioe of 
production and not to its cost. 
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[Ncms. — Mill makes a note that the reviewer in the Edinburgh Rmcw^ 
(October, 1844), suggested a definition of implements very similar to that 
’Which I have proposed, but I have not been able to procure a copy of the 
review* Bee Book 1., chap* ii., sec* 4*] 


Art. II . — On Antarctic Exploration. By 0* W. Pubkell* 

[Read before ihe Otago Jnititute, lith May, 1878.] 

In a presidential address delivered to the members of this Institute, in 
February, 1875, Mr. J* T. Thomson cursorily alluded to the subject of 
antarctic exploration* This subject had been under my own notice for 
some time previously, and I should probably have asked permission to 
read a paper upon it but for Mr. Thomson's remarks, which seemed to 
render it needless for me to do so just then. Other persons, I dare say, 
have had their attention directed to so fascinating a topic, although, after 
searching such official records of the proceedings of the diJGferent Philoso- 
phical Societies in the Australian colonies as are available, 1 have been 
unable to discover any paper dealing with it, or any allusion whatever 
to the matter, save that contained in Mr. Thomson's address* Yet it 
» seems to me that there is no subject better fitted for the consideration of 
a scientific society in these colonies, and more particularly of the Otago 
Institute, than the best means of exploring the South Polar Seas* They 
form a weird and strange region almost unknown to man. They have been 
uhvisited by any exploring expedition since 1848; and no discoveries appear 
to have been made by whaling vessels, or at all events none have been 
recorded, to supplement those of Sir James Boss ; so that, while during 
the last five-and-thirty years our knowledge of the North Polar region has 
been immensely augmented ; while Africa has been crossed and re-orosaed ; 
whila the telegraph line has been carried over the then unknown interior 
of Australia, absolutely nothing has been done towards clearing up the 
mystery whiob enshrouds ihe regions lying within the antarctic circle. It 
has been estimated that a portion of the globe, three times the area of 
Burepe, here lies unexplored. The entrance to this field of enterprise, too, 
is ivititjlin a law days’ steam of Otago. 

It is of the highest geographical importance to know whether an 
antarctic continent exisis or not. Cook’s researches in the latter part of 
the etj^teenth century dispelled ihe <dd belief in a Terra Anetralk^ but 
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subsequent discoveries revived the idea in a modified form, and it is so 
long since anything was done towards exploring the antarctic regions, that 
a hazy notion that a mass of land surrounds the South Pole seems again to 
be diffusing itself, and we frequently find “ the antarctic continent ” spohen 
of as though it were an ascertained fact, whereas its existence is a mere 
hypothesis, although not a groundless one. What has really been dis- 
covered are three large tracts of land, many islands, and two or three 
pieces of land which may either be islands or the outlying points of a 
continent. The longest and best known of the three large tracts just 
mentioned is that lying to the south of Capo Horn, its various parts being 
named respectively Louis Philippe Land, Palmer Land, Graham Land, 
and Alexander Island. It is fringed witli islands, of which the South 
Shetlands and the New Orkneys are the principal groups. In the same 
hemisphere, but due south of port Dunedin, lies Victoria Land, discovered 
by Sir James Boss in 1841, the coast line of which was further explored by 
him in the following year. This land is remarkable for being the site of an 
active volcano, 12,867 feet high, named by Boss Mount Erebus. It is 
situated in the high latitude of 76° 6' S., and is in the vicinity of an 
extinct volcano, called by Boss Mount Terror. Boss traced Victoria Land 
from the 70th degree of latitude to nearly the 79th, the precise latitude 
attained by his ships being 78° 10' S., or nearly four degrees higher than 
any navigator had reached before. It would appear that Victoria Land, to 
the south of New Zealand, forms a sort of bight ; but what checked Boss’s 
progress, and prevented him ascertaining the precise contour of the land at 
this latitude, was a solid barrier of ice, without flaw or fissure in its face, from 
100 to 800 feet high, trending to the north and east. He sailed along this 
barrier for 450 miles, without being able to find an entrance or to see any 
land rising behind it during a great part of the distance, so tliat, although 
Boss himself seems to have been of opinion that the barrier screened a body 
of land, it cannot be positively asserted that such is the case. Victoria 
Land, may either at the point where Boss met the barrier, trend to the 
South Pole, or it may, covered by the ice barrier, stretch away to the east- 
ward to meet Alexander Land, between which and Victoria Land the only 
known Land is Peter 1st Island, on the 91st meridian of west longitude, 
discovered by the Bussian navigator, Bellingshausen, in 1821. 

Turning now to the westward and south of Australia, we come to the 
important discoveries of our countryman Ballemy, the Frenchman D’Urville, 
and the American Wilkes. These consist of the Ballemy Isles, Sabrina 
Land, and AdeUe Land. The two latter form a coast line, if we are to 
credit Wilkes, extending from 164° 27' B,, to 97° 90' long. ; but Wilkes's 
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ftntho3% ii not of tho best, since be seems to have seen a great deal 
more tban sailors of other nationalities could do* Indeed, Boss actually 
sailed over one spot where Wilkes affirmed that he had discovered a chain 
of mountains* Without, however, placing too much reliance upon Wilkes's 
alleged discoveries to the westward, we have the concurrent testimony of 
himself, Balleny, and D'Urville, that an extensive tract of land does exist 
in this direction ; Balleny Isles, lying considerably to the eastward (lat* 
60 ^ 44' 8., and long. 168° 11' E.), and so forming a connecting link between 
those and Boss's discoveries. It is noticeable that Cook, on his second 
voyage, was unable to get so far south as tliis body of land by four or 
five degrees, being stopped by the ice, although ho was on the right track 
for its discovery. 

Still proceeding westward, we next meet with Kemp Land on the 60tb, 
and then with Enderby Land on tlie 60th meridian. These were discovered 
by our countryman Bisooc, in 1881-8. Wliether Kemp and Enderby Lands 
are islands, or tlie outlying parts of a large mass of land, we do not know ; 
but it is noticeable with respect both to them and the discoveries just men- 
tioned that they all lie adjacent to the antarctic chcle. 

I have now summarised all that is actually known of the so-called 
** antarctic continent," from which you will see tlmt, while there are indica- 
tions which might lead us to infer a connection between tbe principal dis- 
coveries that have boon made, it may well be that the most extensive of 
these lands are only the chief members of an archipelago. Each hemi- 
sphere offers its special attractions to the explorer. In the western, the vast 
space between Boss's discoveries and Alexander Land, extending over about 
60° of longitude, remains to bo examined. Cook tided to penetrate its re- 
cesses, but could get no farther than 71° 10' B., which he did on the 107th 
meridian, when he was beaten back by the ice. Boss made a similar 
attempt on his second voyage, and actually crossed the antarctic circle in 
longitude 156° 28' W., or fourteen hundred miles to the eastward of (he 
place where he crossed it on his first voyage ; but he was afterwards driven 
to the west by the pack, and reached his lowest latitude in 161° 27' W* 
Th^e is next the gap between Louis Philippe Land end Enderby Land* 
This has been tried by various navigators. The most successful was 
Weddell, who, in 1828, got as low down as 74° 15' 8. on the 85th 
meridian (W.), and found there a sea clear of ice. Weddell accom- 
plished this great feat in a brig of 160 tons burthen, accompanied by a 
cutter of 65 .tons* He would have sailed still further south but fbr 
the lateness of the season, which rendered it pruden^ to turn hack* 
P’Hrvillc, however, following on his track, could not attain to even 
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66®; and Boss, on the same meridian, was stopped by an impenetrable 
pack at 86® 18' S. Ross afterwards sailed eastward, and reached the 
latitude of 71® 80' S. in 14® 61' W. Still further eastward, on the 
second meridian west longitude, Bellingshausen reached 69® 46' 8. None 
of those navigators mot with land at the extreme limits of their voyages* 
Finally, it is necessary to ascertain whether a connection exists between 
Victoria Land and Torre Adelie. 

The practical object which I have in view is to urge tliat, as soon as 
circumstances permit, an expedition should be fitted out at the joint expense 
of the Australian and Now Zealand governments for tlie purpose of follow- 
ing up Ross’s discoveries, and ascertaining whether land docs or does not 
exist between Victoiia and Alexander Land, Such an onterprise would 
doubtless be outside the routine work of these governments ; but is never- 
tlieless one to which they might properly devote their attention, unless, 
indeed, we accept the theory that Englishmen who happen to reside in a 
colony thereby become emanci[)atod from national duties, and are entitled 
to consecrate their lives to muiiey-maldng. The cost would be considerable, 
but when we reflect how many expeditions, which have made important 
discoveries in the Arctic Seas, have been despatched from England, the 
United States, and Germany, at the expense of private persons, it seems 
absurd to contend that it would bo beyond the means of these rich Colonial 
Governments. What is wanted are two auxiliary steamers, of from 800 
to 400 tons burthen, officered and manned from the Royal Navy, and pro- 
visioned for three years, so that if a harbour could be found the ships might 
be able to winter in the Antarctic Seas. The natural starting point of such 
an expedition would be Port Chalmers. The expedition would sail about 
the middle of November, and would be able to continue its explorations 
until the end of February, when it must either look for winter quarters or 
return home. 

It is possible that the vessels might not be able to winter in the ice, 
for one of the peculiar difficulties connected with antarctic explorations 
is that no harbour has yet been found where vessels can go into winter 
quarters as they are accustomed to do in the orotic regions. Hence Ross, 
on each of his three voyages, was only able to remain in the Antarctic Beas 
during the summer season, and could not therefore utilise the winter for 
land expeditions. Ho was also compelled to navigate in sailing ships, and 
without any of the appliances for securing the health of the crews and the 
safety of the vessels, which have since almost raised Polar exploration to 
the rank of an exact science. Nevertheless, his discoveries were of 
remarkable character, and in reading his narrative one can easily perceive 



PuENELL.— On EitploraHon$ 85 

how much more he would probably have done had ho been aided by steam. 
On his second voyage, when he attained the highest latitude ever reached, he 
was 56 days in the pack, which was 1000 miles through, and by the time he 
had got out of it and reached the ice barrier it was time to return. With 
steamers he would probably have pierced the pack in two or three weeks. 
In the event of the expedition being unable to winter in the ice, I should 
propose that tlie explorations be renewed in the next and following years, 
thus making three attempts to accomplish tlie objects in view. 

It cannot, however, be denied that the antarctic explorer has a harder 
task to encounter tlian his northern comrade. Tim cold is more intense; 
storms more frequent ; while a constant heavy swell of the sea adds to tlie 
dangers of the navigator. Describing the state of the ice barrier on Feb- 
ruary 9, 1841, Boss says, ‘‘ gigantic icicles depended from every projecting 
point of its per})endicuiar cliffs, proving that it sometimes tliaws, which 
otlierwise we could not have believed, for at a season of tlie year equivalent 
to August in England we have the thermometer at 12^, and at noon not 
rising above 14°; this severity of temperature is remarkable, also, when 
compared with our former experience in the Northern Seas, where, from 
every iceberg you meet with, streams of water are constantly pouring off 
during tlie summer.” There is not the smallest trace of vegetation visible 
in these inhospitable regions, even in the middle of summer. The most 
southerly spot where vegetation has been seen is Cockbum Island, one of 
the South Shetland Group, situated in latitude G4° 12' S. ; but it only con- 
sists of a few mosses, algro and lichens. No laud animals have been 
observed. Whales, seals, penguins, petrels, and skua gulls are the only 
visible living creatures in the highest latitudes that have been reached. 
The winter is rather longer and the summer shorter than in the Arctic Seas. 
These peculiarities would of course prove great hindrances to land exi^lora- 
tions, which would, even if tliey could bo undertaken at all, have to be made 
under different and more arduous conditions than those attaching to land 
journeys in the North Polar regions. 

The determination of the existence, or non-existence, of an Antarctic 
Continent is the principal problem to be solved by a South Polar expedi- 
tion. It must, however, be also borne in mind that the geographical 
discoveries wliich have already been made are of the baldest nature. 
Certain lands ore known to exist and that is all. They have never been 
explored. Louis Philippe Laud and the other land to the south of Cape 
Horn are the only Antarctic Lands of whose geography and productions 
we have any real knowledge, and that is very limited. But the explorer’s 
foot has never trodden Victoria Laud, Terre Adelie, Sabrina, or Enderby 
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Land. Outlying islands alone have been visited, and then for the brief- 
est period. The main land has been seen from a distance bursting 
through the antarctic ice-cap and that is all. It is of the utmost interest 
to know whether all or any of those lands are inhabited by human beings. 
Their entire separation from the great continents of Asia and America, 
and the want of even the limited means of subsistence afforded by the 
North Polar regions for mankind, seem to forbid the supposition but 
are not conclusive, and nothing but actual research can settle the ques- 
tion. 

A knowledge of the geology of those regions would be of deep interest, 
but it is noticeable that, according to such observations as could be made, 
the lands visited by Boss’s expedition wore wholly volcanic in character. 
There was an entii*e absence of sedimentary formations, whose examination 
in the North Polar regions has yielded such useful fruits to science. Even 
in zoology a new expedition could hardly be barren of results, for Boss’s 
enriched the naturalist’s catalogue considerably. Ice action, too, is playing 
such an important part iu modern geological speculations, that it is a little 
surprising that such a novel held of study as the Antarctic regions has not 
been taken up before, inasmuch as ice here assumes highly oharacteristio 
forms, quite different from tliose it presents in the north. Meteorological 
and magnetic phenomena can also be studied under peculiar advantages. 
The precise object of Boss's expedition was to take magnetic observations, 
and to reach the south magnetic pole. Boss determined the position of 
the latter, but did not get within 160 miles of it. I could, however, traverse 
a large part of the domain of physical research, pointing out how it would 
be enriched by an antarctic expedition, but I have said enough to prove 
that such an expedition would be likely to produce scientific fruits of the 
utmost value. Its probable commercial results must also not be overlooked. 
Boss discovered plentifully-stocked whaling gi’ounds, and a rich bed of guano 
on Possession Island, situated in lat. 71^ 56' 8., and long. 171® 7' E. Upon 
this island there were scaly penguins in myriads, and the same bird was 
seen iu immense numbers in other places. This species of penguin attains 
a large size, the birds often weighing as much as 60 lbs. or 70 lbs. a-pieoe, 
and, as they yield a valuable medicinal oil in oonsiderablo quantity, tlieu 
capture ought to be commercially profitable. Beals, too, swarm in tbs 
lower latitudes, where they have bred undisturbed during countless ages. 
Indeed, when we begin to contemplate the vast impetus which might bs 
given to the commerce of New Zealand and the neighbouring colonies 
by a thorough exploration of the Antarctic Seas, tlie imagination is apt tc 
wunder into boundless regions of potential wealth, only awaiting the enter^ 
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priso of man to become available for his use. I shall not, however, be 
tempted into this attractive ground, but shall content myself with pointing 
to its allurements. 

I have not entered upon the details of the proposed expedition, because 
they can be better discussed in a separate paper. My present aim is to 
direct your attention to an important but neglected subject in which New 
Zealand is specially concerned. This colony has contributed nothing to 
the cause of geographical discovery. Australia has done much, and the 
adventurous feats of travel which have been x>©rformed by Eyre, Sturt, 
Stuart, Leichardt, Burke, and other explorers, are such as to justify the 
belief that their names will be perpetually preserved, not only in local but in 
the national memory. It is deeds like these which redeem the colonies from 
the reproach of being engrossed in the selfish pursuit of wealth ; and it is 
by these means alone that we shall become entitled to rank in the eye of 
the future historian with our fellow-countrymen in the older parts of the 
empire. We pride ourselves much upon our industrial successes ; upon 
the vastness of our flocks and herds ; upon the immense crops of grain we 
raise ; upon our budding manufactures ; the roads, railways, and bridges 
we have built ; and all the other manifestations of our material progress ; 
but these things are for ourselves alone, and can claim no higher praise 
than appei*tains to a man who devotes his life solely and successfully to the 
acquisition of a private fortune. We have as yet done nothing for mankind, 
nothing for the intellectual advancement of our race ; we have laid upon 
our backs none of those mighty but glorious burdens which fall to the lot 
of those who occupy the lofty station of citizens of an ancient and illustrious 
State. 

The physical characteristics of New Zealand have virtually shut its set* 
tlCirs out from the field of geographical exploration, so far as the country 
itself is concerned ; but, on the other hand, it is the most convenient base 
for operations in the noble arena of research which lies open for our enter* 
prise in the South Polar Seas. No real obstacle stands in the way. 
Experienced officers and men could be got in plenty from the Boyal Navy. 
The Home Oovemment would no doubt willingly lend their services, and 
the arctic service is so popular in the navy that we should only have to 
pick and choose from amongst the volunteers. I propose that the vessels 
should be manned from the Boyal Navy, because it was admitted by all 
competent authorities on the subject that naval discipline tends materiaUy 
to (he success of polar exploring ei^editions, and is a sure safeguard 
against such misfortunes as those which befel Captain H^*s expedition in 
the * Polaris.’ The scientific staff, however, should consist excltmvely of 
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ooloniBts. They would, of course, bo easily obtainable. The question of 
money is the real one, but the difdculty there lies not in our want of funds, 
but in the unwillingness of the Assembly to vote money for any purpose 
which is not likely to prove of immediate jyractical utility. The cost, how- 
ever, when divided between several colonies would fall lightly enough upon 
each, and I cannot bring myself to believe that either the colonists of New 
Zealand as a body, or their representatives in the General Assembly, would 
begrudge the expenditure of £15,000 or £20,000 (for our share would 
probably not exceed that sum) upon a scientific work which would shed 
lasting honour upon the colony. 


Abt. ni. — On the Cleansing of Towns. By J. Tuenbull Thomson, O.E., 
F.E.G.S., P.E.8.S.A., Surveyor-General of New Zealand. 


[Read bp/ore the Wellington Philosophical Society^ SOth Novemher^ 1878.] 


An efficient and economical system of town cleansing is a responsibility 
that soon forces itself on colonial communitieB ; hence its discussion cannot 
but be fraught with interest. Even in mere camps the subject is of the 
first importance to the health of armies, to travellers, or to moving tribes 
and peoples; an early appreciation of which we have in the laws of Moses.* 
That it is not otherwise in Now Zealand is evidenced by the various 
enquiries that have been instituted firom time to time, by the measures of 
the various town councils, and by the reports and papers of engineers. The 
earliest Sanitary Commission in New Zealand, that I am aware of, was that 
of Dunedin, in which city it is stated that the death-rate, in the year 1868-4, 
was 85*8 per thousand. More recent statistics show great variation in 
different towns and years, as follows : — 


Anokland . . 

in 1876 

.. 86*77 

Wellington . . 


.. 26*01 

Kelson 

t> 

.. 27*89 

Ohristdinroh 

t* 

.. 80*44 

Dunedin 

*» 

. . 22*24 


in 1877 .. 16*68 per 1,000 

„ .. 19*60 

„ . • 16*96 ,, 

M .. 16*60 

.. 18*87 


Impressed with the weight of the above considerations, during my recent 
visit to England 1 took the opportunity of examining the actual state of the 
sanitary works in several towns either wholly or partially, besides which I 
obtained personal interviews with the officers of several of the Boards, thus 
directly obtaining the views that had been arrived at by a full knowledge of 


* Psut. xxiii., 19, 1B« 
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their local circumstances and wants. These I found, as will be seen in the 
sequel, to be very various and often discordant. 

First of importance was the drainage of London, and to this I had free 
access given mo by the officers of the Mctroj)olitan Board of Works, whereby 
I was enabled to in8j)ect the arterial, side, and house-drains, as well as the 
outfalls some miles below the city. I had also several papers given me 
describing the same, and to these I shall now refer, quoting first in order 
from a x)aper by their engineer.* Here we are informed that the “ subject 
of sewerage received the attention of the Legislature at an early date 
and that ‘‘amongst others, a proposal by Sir Christopher Wren for improved 
drainage, nearly two hundred years ago, is preserved in MS. in tlie records 
of the ancient Westminster Commission.’* 

Again: ‘*XJp to about the year 1815 it was penal to discharge sewage 
or other offensive matters into the sewers. Cesspools were regarded as the 
proper receptacles for house drainage, and sewers as the legitimate channels 
for carrying off surface waters only ; afterwards it became permissive, and 
in the year 1847 the first Act was obtained making it compulsory to drain 
houses into the streets.” 

Again: “Prior to the year 1847 sewers were under the management 
of eight distinct Commissions,” who “ earned out (each) its di’ainage 
works, frequently regardless of the effect thereby produced upon the 
neighbouring districts through which the sewage flowed.” 

Again : “In the year 1847 these eight Commissions of Sewers were 
superseded by one Commission termed ‘ the Metropolitan Commission of 
Sewers,” who made “the adoption of the new system of di’ainago com- 
pulsory, so that, within a period of six years, thirty thousand cesspools 
were abolished, and all the house and street refuse was turned into the 
river/’ 

Again : “ Similar systems were, about this period, to a large extent 
adopted in the provincial towns, by which means their drainage has been 
vastly improved, but the rivers and streams of the country have become 
very generally and seriously polluted.** 

Again: “In 1652 the fifth Commission was issued, (when) fresh plana 
for intercepting the sewage of the metropolis still continued to be heard 
before the Commission, and were from time to time examined and reported 
on without any practical result. In 1854 the author (Sir J. W. Bazalgette) 
was directed to prepare a scheme of intercepting sewers intended to effect 
the improved drainage of London.” 

Again: “ The sixth Commission, formed in 1855» continued to discuss 
the subject, but without coniing to a practical result.” “But it was not 
alone the anomalies of the old Commissions, Ac., which compelled the 

* “ Main Drainage of London,*’ by Sir 1. W. Basalgette, M. Inst. 0,1 
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adoption of a general system of main drainage. The metropolis had 
snffered severely in the cholera visitation of 18Bl-*2, again in 1848-9, and 
lastly in 1858-4.’* “ The places formerly most favourable to the spread of 

the disease became quite free from it when afterwards properly drained.” 

Again ; ** In designing a system of main drainage those points had to be 
kept in view — to provide ample means for the discharge of the large and 
increasing water supply consequent on the universal adoption of water- 
closets, and of the ordinary rainfall and surface drainage at all times, 
except during extraordinary storms, and to afford to the low-lying dis- 
tricts a suflSciently deep outfall to allow of every house being effectually 
relieved of its fluid refuse.” 

Again : “ For centuries there had existed Sewers Commissions appointed 
by the Government, and irresponsible to the ratepayers, upon whom they 
levied rates.” ** The author (Sir J. W. Bazalgette) having been appointed 
engineer to the Metropolitan Board was again instructed to prepare a plan 
for the drainage of the metropolis ; ” and it was through tlie influence of 
Lord John Manners that the Board was left free to carry out tlieir system 
of main drainage.” 

Again : ‘‘The objects sought to be attained in the execution of the main 
drainage works were — the interception of the sewage (as far as practicable by 
gravitation), together with so much of the rainfall mixed with it as could be 
reasonably dealt with, so as to divert it from the river at London; the 
substitution of a constant, instead of an intermittent flow m the sewers ; 
the abolition of stagnant and tide-locked sewers, with their consequent 
accumulations of deposit ; and the provision of deep and improved outfalls 
for the extension of the sewage into districts previously, for want of such 
outfalls, imperfectly drained.” 

Again : “ According to the system it was sought to improve ; the London 
main sewers fell into the Thames, and, most of them passing under the low 
grounds in the margin of the river before they reached it, discharged their 
contents into that river at or about the level, and at the time of low water 
only. As the tide rose it closed the outlets and ponded back the sewage 
flowing from the high ground.” 

“ The volume of pure water in the river (Thames) being at that time at 
its minimum rendered it quite incapable of diluting and disinfecting such 
vast masses of sewage.” 

Again : “In the system now adopted it has been sought to remove those 
evils by the construction of new lines of sewers laid at right angles to 
those existing, and a little below their levels, so as to kteroept their 
contents and convey them to an outfall fonrteen miles below London 
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‘‘ By this arrangement tlie sewage is not only at once diluted by the 
large volume of water in the Thames at high-water, but is also carried by 
the ebb tide to a point in tlie river twenty-six miles below London Bridge, 
and its return by the following flood tide within tlie metropolitan area is 
effectually prevented.** 

Again ; “ At the threshold of my (Sir J, W. Bazalgetto’s) enquiry into 
this subject the following important points required to be solved ; — 

1st. At what point and state of the tide can tlie sewage be discharged 
into the river, so as not to return within the more densely inhabited por- 
tions of the metropolis ? 

2nd. What is the minimum fall which should be given to the inter- 
cepting sewers? 

“ 8rd. What is the quantity of sewage to be intercepted, and does it 
pass off in a uniform flow at all hours of the day and night, and in what 
manner? 

4th. Is the rainfall to be mixed with the sewage ? In what manner 
and quantities does it flow into the sewers ; and, also, is it to be carried 
off in the intercepting sewers, and how is it to bo provided for ? 

** 5th. Having referred to all these points, how are the sizes of the 
intercepting and main drainage sewers to be determined ? 

**6th. What description of pumping engines and of pumps are best 
adapted for lifting the sewage of London at the pumping stations ? So 
comprehensive a subject, involving not only the above but many other 
important topics, cannot be fully considered within the limits of an 
ordinary paper, in which these questions can only be briefly touched 
upon.** 

Experiments by floats were now made on the river Thames, by 
which it was found that the excess of the ebbs over the floods was 
only five miles in four days,” and *^that a substance in suspension, works 
up the river about one mile a day at each high water, as the springs 
strengthen, and down the river two miles a day as they fall off.** Again ; 
tiiat the delivery of the sewage at high water into the river at any 
point, is equivalent to its discharge at low water at a point twelve miles 
lower down the river ; therefore the construction of twelve miles of sewer 
is saved by discharging the sewage at high instead of at low water.** 

The flow of sewage in the drains was then determined by reference to 
the data afforded by the works of well-known authorities, and it was con- 
cluded by the engineer to regard that **a mean velocity of one-and«a-half 
miles per hour in a properly protected main sewer, when rumsing half 
Mil is suiBcisiiti more especially when the contents have pissed through 
a pumping station.” 
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In estimating the quantity of sewage to be carried ofif provision has 
been made for an increase of the papulation up to 30,000 people to the 
square mile, except over tlio outlying districts, where provision has been 
made for a population giving 20,000 to the square mile.” “An improved 
water supply, equal to five cubic feet, or 81 J gallona per head for such 
contemplated increased population has moreover been anticipated.” 

Again: “How to dispose of tlie rainfall is a question of considerable 
difficulty, and has given rise to much diversity of opinion. This arises 
from the fact that, whilst it is in itself harmless, and oven advantageous to 
the river, it sometimes falls suddenly in large quantities. These considera- 
tions have induced theorists to advocate that the rainfall should not be 
allowed to flow off with the sewage, but should be dealt with by a separate 
system of sewers. This theory however is most impracticable.” 

Befcrring to experiments on this subject the result “distinctly establishes 
the fact, that tlie quantity of rain which flowed off by the sewers was, in all 
cases, much less than the quantity which fell on the ground,” also “that 
J of an inch of rainfall will not contribute I of an inch to the sewers; 
nor a fall of TIT of an inch more than 1 of an inch.” 

Again: “ As it would not have been wise or practicable to have increased 
the sizes of the intercepting sowers much beyond their present dimensions 
in order to carry off the rare and excessive thunderstorms, ovei’flow sewers, 
to act as safety valves in times of storms, have been constructed at the 
junctions of the intercepting sewers with tlie main Valley lines.” 

Again : “ Having determined the quantities of sewage and rainfall to be 
carried off, and the rate of declivity of the sewer required for the necessary 
velocity of flow, the sizes of the intercepting sewers wore readily determined 
by the formulas of Prony, Eytelwein, and Du Buat.” 

Again : “ A primary object sought to be attained in this scheme was 
the removing as much of the sewage as practicable by gravitation, bo as to 
reduce the amount of pumping to a minimum.” Under this view, on the 
north side of the Thames, the high level sewer commences at the foot of 
Hampstead Hill, passing through certain districts of London, draining about 
ten square miles (shown in the plan), the form of which “ is mostly circular, 
and it varies in size from 4 feet in diameter to 9 feet 6 inches by 12 feet ; 
its fall is rapid, ranging at the upper end from 1 in 71 to 1 in 876, and from 
4 feet to 6 feet per mile at the lower end.” 

The middle level sewer is as near the Thames as the contour of the 
ground will allow, the area intercepted being 171 square miles. 

The low level sewer intercepts the sewage from the low level area, which 
eontams 11 square miles, It is also the main outlet for a district of about 
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144 square miles, forming the western suburb of London, which is sjg low 
that its sewage has to be lifted at Chelsea a height of 174 into the 
upper end of the low level sewer. It is tunnelled under the river Lea, on 
its route to Abbey Mills, where its contents are raised 86 feet by steam 
power. 

Again : ** The northern outfall sewer is a work of peculiar construction ; 
as, unlike ordinary sewers, it is raised above the level of the surrounding 
neighbourhood in an embankment, which has the appearance of a railway 
embankment, and it is carried by aqueducts over rivers, railways, streets 
and roads.*' 

Again : ** The Barking reservoir is 16f feet in average depth, and is 
divided by partition walls into four compartments, covering altogether an 
effective area of 412,864 superficial feet, or about 94 acres. The external 
and partition walls are of brickwork, and the centre area is covered by 
brick arches supported upon brick piers, the floor being paved throughout 
with York stone. The reservoir, being almost entirely above the general 
surface of the ground, is covered by an embankment of earth, rising about 
2 feet above the crown of the arches. The ground over which it is built 
being unfit to sustain the structure, the foundations of the piers, and of the 
walls, were carried down in concrete to a depth of nearly 20 feet.** 

Again : ** The Abbey Mills Pumping Station will be the largest establish- 
ment of the kind in the main drainage works, providing, as it does, engine- 
power to the extent of 1140 h.p. for the purpose of lifting a minimum 
quantity of sewage and rainfall of 15,000 cubic feet per minute a height 
of 86 feet.*’ 

The Engineer adds that **lt is fortunate that these works were not 
projected in the year 1806 when coal was first introduced into London, 
and was regarded as such a nuisance that the resident nobility obtained a 
royal proclamation to prohibit its use under severe penalties; for this 
pumping station alone will consume about 9700 tons of coal per annum. 
The cost of pumping is not, however, actually in excess of the former 
expenditure upon drainage, for the cost of removing deposit from the tide- 
locked and stagnated sewers in London, formerly amounted to a sum of 
about dS80,000 per annum, and the substitution of a constant flow through 
sewers by means of pumping must necessarily reduce the deposit, and 
consequently the annual cost of cleaning.’* 

Again : ** On the south side of the Thames the high-level sewer and its 
southern branch correspond with the high and middle-level sewers on the 
north side of the Thames*” **Both lines are construdtqd of sufficient 
eapacii^ to carry off the flood waters, so that they may be entirely inter* 
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pepte^Crom the low and thickly inhabited district, which is tidedooked and 
subject to floods. The storm* waters will be discharged into Deptford Creek, 
whilst the sewage and a limited quantity of rain will flow by four iron 
pipes laid under its bed, each 8 feet 6 inches in diameter, into the outfall 
sewer. ’♦ 

Again : ** The main line varies in size from 4 feet 6 inches by 8 feet 
at the upper end to 10 feet 6 inches, of the same form as the branch by the 
side of which it is constructed.** 

Again : The falls of the main line are at the upper end 58 feet, 26 
feet, and 9 feet per mile to the Effra sewer at the Brixton Bead, and 
thence to the outlet, 2^ feet per mile. The sewer is erected in brickwork, 
varying in thickness from 9 inches to 22} inches, that forming the invert 
being in Portland cement, and the remainder in blue lias mortar.** 

Again : ** Tlie lowdevel sewer does not follow the course of the river as 
on the north side ; but commencing at Putney it takes a more direct line 
through the low ground once forming the bed of the second channel of the 
Thames, and drains Putney, Battersea, Nine Elms, Lambeth, Newington, 
Southwark, Bermondsey, Botherhithe, and Deptford.'* The Engineer 
adds that this district being mostly level was formerly much subject to 
be overflown, and to stagnation of waters, causing malaria, so much so that 
*‘the late Mr. B. Stephenson and Sir W. Oubitt forcibly described the 
effect of artificial draining by pumping as equivalent to raising the surface 
to the height of 20 feet. The low-level sewer has in fact rendered this 
district as dry and as healthy as any portion of the metropolis." 

Again : ** The Deptford pumping station is situated by the side of the 
Deptford Greek, and close to the Greenwich railway station. The sewage 
here is lifted from the low-level sewer to a height of 18 feet into the outfall 
sewer. Four expansive condensing rotative beam engines, each of 125 h.p., 
and capable together of lifting 10,000 cubic feet of sewage per minute to 
a height of 18 feet, are here constructed." 

Belating to the southern outfall sewer : The large volume of water 
met with in the marshes rendered the construction of that portion of the 
work very costly. These marshes originally formed part of the Thames, 
and were first enclosed, in the reign of Edward I„ by the monks of Lesnes 
Abbey. Two thousand acres were afterwards flooded by the bursting of 
the river banks m the reign of Henry TUI., and were not again reclaimed 
Until the reign of James I." 

Again : ** The outfisli of the sewage at the south side of the Thames is 
at Orossness resenrmr and ptunping station. The sewage is diseharged into 
the river at the time of hi^ water only; but the sewer is at such a level 
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that it can discharge its full volume by gravitation about the time of low 
water/* 

Again ; “ The maximum quantity of sewage to be lifted by the engines 
(at Crossness), will ordinarily be 10,000 cubic feet per minute, but during 
the night that quantity will be considerably reduced — while, on the other 
hand, it will be nearly doubled on occasions of heavy rainfall. The lift will 
also vary from 10 to 80 feet, according to the level of the water in the 
sewer and in the reservoir into which it is lifted.” ** The reservoir, which 
is 6i acres in extent, is covered by brick arches, supported on brick piers, 
and is furnished with weirs for overflows with a flushing culvert.’* 

Again: **The speciflcations provide tliat the whole of the cement shall 
be Portland cement of the very best quality, ground extremely fine, weigh- 
ing not less than lOOlhs. to the bushel, capable of maintaining a breaking 
weight of COOlbs. to the bushel on li square inch, seven days after being 
made in an iron mould, and immersed in water during the intervening 
seven days.” 

Again : ** The total cost of the main drainage works when completed 
will have been about d04,lOO,OOO.” “ The sum for defraying the cost of 
these works is raised by loan, and paid off by a dd. rate levied in the 
metropolis, which produces i6180,262 per annum, the rateable value being 
igl4,421,011, and the principal and interest of the loan will be paid off in 
forty years.” 

** There are about 1,800 miles of sewers in London, and 82 miles of 
main intercepting sewers. 880,000,000 of bricks and 880,000 cubic yards 
of concrete have been consumed, and 8^^ million cubic yards of earth have 
been excavated in the execution of the main drainage works. The total 
pumping power employed is 2,880 nominal h.p. ; and if at full work night 
and day 44,000 tons of coals per annum would be consumed, but the 
average cousumption is estimated at 20,000 tons.” 

The sewage of the north side of the Thames at present amounts to 
10 million cubic feet per day, and on the south side to 4 million cubic feet 
per day ; but lirovision is made for an anticipated increase up to 114 
millions on the north side, and 5} millions on the south side, in addition to 
284 million cubic feet of rainfall per diem on tlie north side, and 1^4 mil- 
lion cubic feet per diem on the south side ; or a total of 68 million cubic 
feet per diem, which is equal to a lake of 482 acres 8 feet deep, or fifteen 
times as large as the Serpentine in Hyde Park.” 

Turning now to the labours of a deputation appointed by the Town 
Council and Boai-d of Police of the city of Glasgow, to enquire into 
tha methods of disposing of sewage adopted in various towns in England’*', 


' * Report dated October, 1877* 
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we find it stated in the appendix of their Beport that-* 

Lebds has a population of 291,680, covering an area of 21,672 acres. 
But the town at present sewered covers only about 4,900 acres, with a 
population of 245,600, thus showing a population of 60 to the acre, while 
Glasgow has 88*6. The average mortality for the five years — 1871 to 1875 
inclusive — is 27*4 per 1,000. The number of water-closets in Leeds is 
8,600, and of ash-pits and privies 18,000, and about 8,000 of the latter are 
provided with pails or boxes. Many of the privies have been recently 
altered into trough water-closets, which are highly approved by Dr. Goldie, 
the Medical Officer of Health. Originally experimental works were erected 
to test the efficacy of the A, B, 0 process, which was in the hands of a 
Native Guano Company. These works cost about £10,000, and were con- 
structed to treat 2 million gallons of sewage daily. The success of the 
experiment, so far as producing an apparently good effluent, induced the 
Corporation to erect works for the chemical treatment of the entire sewage 
of the town, amounting to nearly 14 million gallons daily, which cost 
£60,000 ; but since the works have been in operation practically, it has 
been found impossible to dispose of the produce in any quantity. As 
regards undried sludge the farmers in the vicinity refuse to accept it as a 
gift. 

Bradford has a population of 178,000 and covers an area of 7,221 acres, 
giving a density of population equal to 24 per acre. The average death- 
rate is 26*1 per 1,000. The number of water-closets is about 2,000, and 
of dry-closets 8,000. The works for the purification of the sewage are at 
Manningham, about It miles from the town. The sewage amounts on an 
average to 9 million gallons per day, and the precipitant used is lime. The 
quantity employed is about 18 cwt. per million gallons of sewage. The 
works cost £65,000, and cost of working £6,000 per annum. 

Halifax, a town of 68,600 inhabitants, occupies an area of 8,768 acres, 
giving a density of population equal to 18 per acre. The average mortality 
is 26*6 per 1,000. The town contains 2,000 water-closets and about 
8,800 dry-closets. The sewage amounts to 2^^ millions of gallons (per 
diem), and is carried in a culvert to a small beck or 6um, which runs through 
the valley in which the town is situated. Formerly lime was used to 
defecate the sewage, but this attempt at purification has ceased. The Goux 
system is here adopted for the dry-closets. Once worked by a company, 
but at a heavy loss, the Corporation now carry on the works. 

Croydon has a population of 68,000, and occupies a space of i0,000 
acres, giving a density of population equal to 6*8 per aore--*th6 average 
annual mortality being 19 per 1,000, The sewage in dry weather amounts 



Thomson, — On th$ CUanHng of Towm* 


47 


to 24 millions of gallons per diem, and the number of water-closets is about 
15,000. The whole sewage is disposed of by irrigation, for which the place 
is eminently adapted by nature. Crops of rye grass are thus obtained in 
value £40 per acre. Financially the farm to wliich the sewage is applied 
is not a success, the loss per annum varying from £1,012 to £1,700. The 
Deputation say it is, however, probably the most successful sewage farm in 
England. 

Of London the Deputation remark that the population is 8,500,000; the 
density per acre being 45*7, and mortality 22*9 (per 1,000). Here also the 
sewage farms have been unsuccessful, and I need not go over the ground 
already traversed in the preceding p%rt of this paper. 

Birmingham has a population of 875,000, occupying an area of 8,420 
acres; density, 44-6 persons to the acre; death-rate, 26*2 per 1,000. The 
number of water-closets in 1872 was 7,065, but tliough the population has 
largely increased since that time, the number of water-closets is now only 
7,514. In fact, the use of these is discouraged by the municipal authorities, 
although not absolutely forbidden. The number of houses in 1871 was 
75,0(K), and since that time 8,420 have been erected, bringing up the present 
number to 88,420. The number of pan-closets in use in 1876 was 17,000, 
all the new houses of the smaller class being fitted with these — one closet 
serving for not more than two houses. Of ordinary privies, at the same 
date, there were 27,436, and of ash-pits 19,154. The quantity of sewage 
is from 12 milUon to 16 million gallons per day, and before being passed 
into thd River Tame it is treated with lime to cause precipitation. The sludge 
is also treated by a patented process, the annual expense of which, after 
deducting income from revenue, is £12,000. 

The Rochdale system of pails for night-soil, and tubs for ashes is carried 
out at Birmingham ; about 17,000 pans being now in use. 

Coventry has a population of 40,000 ; an average annual mortality of 
28*4 per 1,000, and 10 person^ to the acre. The water supply is from 
artesian wells. The present number of water-closets is about 5,000 ; and 
privies, 800. The sewage works are about a mile from the town, and the 
effluent goes into a small stream called the Bherbourne. The sewage is 
passed through gravel filters before it is let out in the stream. But the 
system becoming inefficient, works for purification and utilisation were 
erected at a ^Jost of £14,000. But the company to whom the sewage was 
conceded had to succumb. The Corporation now carries on the works at a 
yearly expenditure of about £2700. 

Manchester has a population of 856,000 ; the average death-rate being 
80 per 1000. The number of persons to the acre is 88. The river IrweU 
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separates it from Balford, which has a population of 186»000, and whose 
death-rate is 29*8 per 1,000, and density per acre, 26*8. There are oompara* 
tively few water-cloaita in Manchester, and they are discouraged as much as 
possible, and practically forbidden in houses of a smaller kind. There are 
42,000 privies, and these are gradually being altered into pan^closets. 
Already 24,000 have been thus converted; and Dr. Leigh, the medical 
officer of health, expects that in three years the whole will have been 
altered. Dr. Leigh calculates that, when all the privies are converted, 
6 million gallons of urine annually will be kept out of the sewers, and 
consequently out of tlie Irwell, that were formerly allowed to flow into it. 
Next, the system of removing is entered into, but we pass over this, and 
only note that about 8,000 tons of material are dealt with weekly, and 
those consist of — paper, 1 ton ; rags, 8 tons ; dead animals, 2 tons ; stable 
manure, 2 tons ; old iron and tin plate, 88 tons ; refuse from slaughter- 
houses and flsh shops, 60 tons; broken pottery, earthenware and glass, 80 
tons; vegetable refuse, door-mats, table-covers, floor-cloths, old straw mat- 
trasses and 100 tons flue ashes, 1,280 tons; cinders, 1,400 tons. These 
are separated, and specially dealt with; and, 1 may note here that, 
amongst these, 400 tons of manure is made weekly, and sold at 12s. 6d. 
per ton. 

Oldham was the last place visited by the Deputation. It is a purely 
manufacturing town, having a population of 88,000, and an annual mor- 
tality of 28*2 per 1,000; the density, per acre, being 18*7. The pail 
system is in general use, and the contents are taken by the Carbon* Fertili- 
sing Company, who have purchased the patent for absorbing excrementi- 
tious matter by charcoal. The Deputation add that, unfortunately, this 
patent does not appear to have had a fair trial, the works being in 
inextricable confusion. 

Glasgow. — A few statistics of their own city is added, of which the 
following, as well as the preceding, are extracts. The estimated population 
in 1876 was 684^664, and the average mortality 29*9. The area of ground 
occupied is 6,084 acres; giving an average density of 88*6 persons per acre. 
The number of dwelling-houses in 1874 was 101,868 ; and of shops, ware- 
houses, and factories, 16,218. The water-closets numbered 81,927 ; sinks, 
71,291 ; fixed basins, 8,866 ; and urinals, 211. There are, also, at the pre- 
sent date (1878). 6,761 dry ashpits; 1,896 middins or wet ashpits; 8,816 
pan-closets; 94 trough-closets (chiefly in public works); and 18 public con- 
veniences, 7 of which are fitted with pans, and 6 with Maofarlane’s patent 
troughs. One hundred and nine manufactories discharge refuse of various 
kinds into the sewers, And there are 2,804 stables, with 7,024 horses ; 
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and 811 oow*hoTi666, with 1|B50 cowb. Iu addition to the faotorieSi the 
rofase is conveyed into the drains. Twenty discharge direct into the 
river. The length of tlio sowers is about 100 miles. Within the city 
boundary there are at present 181^ miles of paved streets, 20^ miles of 
statute labour roads, and 10 miles of turnpike roads ; in all 162 miles. 

The estimated volume of discharge into the river daily is 40 millions of 
gallons, exclusive of rainfall, but including tlie water of tlie Molindinai* and 
other hwrns. The total quantity of sewage in wot weather would bo about 
74 million gallons per day. The water sent into the city and suburban 
villages (from the waterworks) averages 88 millions of gallons per day. It is 
distributed to a population of 710,000, so that the volume of water per head 
was 4Gi gallons a day. 

From the conclusions arrived at, as set forth in the report of the 
Deputation, we make tlie following exti’acts : The question of conservancy 
of rivers was constantly pressed on their attention, many of the inland towns 
being compelled, under heavy penalties, to render tlieir sewage clear, in- 
odorous, and perfectly colourless, and sometimes under manifest injustice. 
The necessity of a Conservancy Board to watch over the whole drainage area 
of the various river-basins was constantly dwelt upon by the various authori- 
ties, as the only means of solving the important questions which wore so 
intimately connected — the disposal of sewage, and the restoration of rivers 
to a state of purity. The Deputation state m a fact tliat the sewage question, 
in London even, U only partially solved ; and in reference to the immediate 
subject of their attention, viz., Glasgow, the Deputation are of opinion that 
no sewage works can safely be undertaken till a Conservancy Board has 
been constituted for the Clyde. They point out at the same time that this 
city, in respect to area for discharge, is fortunately placed, being into a tidal 
river^ as contra-distinguished from many of the inland cities of England, 
whose outfalls are into sluggish rivers of small capacity. 

They point out that it has never yet been shown that the foul condition 
of the Clyde is directly injurious to health; and of the mode of dealing with 
sewage in particular, there are two ways, viz., the dry system, and carriage 
by water; the first being the most rational as well as consistent witli public 
health and with national prosperity, which, however, has weak points, that 
while it disposes of excreta, it leaves untouched all other sewage which would 
still require to be removed by water-carriage, and be purified of course 
before passing into a river in the same way as if it had contained the whole 
excreta* While, therefore, they hold that upon economical and sanitary 

g^unds, water-closets in houses — especially in houses of tlie smaller sort 

and in publio works, gaols, railway stations, &c., should, as far as possible, be 
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roplikood by an efficient dry system, they do not think that the adoption of 
this course will very much lessen the amount of sewage to be dealt with, or 
render its purification less imperative. 

When water-carriage is used, the following metliods may be employed 

1st* Bunning into the sea or into a tidal river, under oonditious that will 
prevent its return, 

2nd* Irrigation, 

8rd. Intermittent filtration. 

4th, Purification by precipitation — 

(a) by hme, 

(/i) by sulphate of alumina. 

(c) by the A, B, C system. 

The dry method includes - 
1st. Pan closets. 

2nd. Earth closets. 

8rd. Goux system, 

4th. Staixlord’s system (Carbon Fertilizing Company). 

6th. Lienur's pneumatic system. 

In regard to Glasgow, the report notices Messrs. Bateman and Bazal- 
gette’s scheme to pump the sewage to a high level and then carry it down 
to the Ayrshire coast. The plan adopted in London of running tlie uupuri- 
fied sewage into the river could not be supported owing to the small current 
of the Clyde tidal waters. 

If the sewage of Glasgow were taken to Farland Point, or to the lands 
between Irvine or Saltcoats, the scheme would resemble that carried out by 
Sir J. Hawkshaw for Brighton, whose outfall sewer is about eight miles 
long ; but efficient ventilation would require to bo applied to carry off the 
noxious gases generated. 

Of dealing with sewage by irrigation, great hopes were entertained a few 
years ago that the grand solution bad been attained. All this is now 
changed, owing to general failure. Probably the Beddington Manor Estate 
at Croydon is the most successful of sewage farms, and the report states 
that it is no small matter to say that it disposes of the sewage of a popula- 
tion of 60,000 persons at an outlay which is now reduced to a litUe over 
£1,000 per amiuni. But the situation of Croydon adapts it in a peculiar 
degree to the utilization of its sewage by filtration through land. When 
the Deputation visited this and other sewage farms the weather was 
cold, so that no odours of a truly offensive nature were observed ; but this is 
not always so ; on the contrary, evidence is adduced to the effect that warm 
weather makes these exceedingly unhealthy, giving off a most odioits steni^h. 
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It is right to add» the report oontiuuos, tliat at Edinburgh^ Croydon and 
other plaoes, no evil effects to health have been traced to the influence of 
the farms iiTigated by their sewage ; but as to the land itself, sometimes 
enormous quantities of sewage are applied in season and out of season, till 
the surfeited laud u sick, and oven then it has to take more. If the land 
were obtainable at an ordinary agricultural value, suitable for the reception 
and distribution of sewage without pumping, a sewage form might be made 
to yield a inofit. 

Regarding chemical treatment, the report states that purification of 
sewage is possible, and is carried out successfully at Bradford, Leeds, 
Coventry, Birmingham and other towns, but, so far as the Deputation had 
been able to ascertain, the sale of the so-called manure appears to have 
failed of accomplishment, and this is not to be wondered at, as the processes 
fail to consume the ammonia and potash salts, which are the most valuable 
part. 

As a precipitant, lime appears to be most capable of universal application, 
especially if supplemented by some form of charcoal. The A, B, C process 
was examined, but witli unfavourable results, and the manure obtained by 
this process has a very low market value ; the manipulations ore also 
attended with a most nauseous odour. 

Intermittent filtration has been carried out quite successfully at Merthyr 
Tydvil, but the conditions there ai*e so exceptional that there are very few 
places where the process could be pursued with equally satisfactory results. 
It appears to be in operation also at Kendal. 

Referring to the defects of tlie water-caniage system, the report points 
out the decomposition and evolution of sewer-gases, calling for careful 
ventilation in all oases. 

Water-closets should be discouraged in small houses owing to the greater 
likelihood of their getting out of order. Drainage from stables and byres 
should be absolutely prohibited, and chemical factories should be under 
close regulation, as, where the disinfectant is cheap, there can be no hard- 
ship to the proprietors. 

Coming to the dry system as affecting Glasgow, it is stated that the 
number of houses is 100,000, water-closets numbering only 82,000, showing 
that half the population is provided with these, the other half being supplied 
with other conveniences in one form or another of the dry-closet. This 
branch has therefore occupied much of the attention of the Deputation. In 
Leeds the old-fashioned privies are being replaced by trough water-closets ; 
in Manchester and Birmingham, on tlie other hand, water-closets are being 
systematieally repressed, and elaborate attention is being pkid to the develop- 
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md&t of dry collection and daily removal. The Deputation etrongly com- 
mend, on sanitary grounds, the tub and pail system, which opinion haa 
already had wide effects in the City of Glasgow, where the gain in health 
and decency is great and unquestionable. 

The Goux system was in operation at Halifax, but is not recommended 
on account of its want of simplicity. 

The earth-closet is supported as being admirably suited for country 
houses of the better class, but otlierwise it is too costly to work. 

Lienur’s pneumatic system in operation in Holland, was not inspected 
by the Deputation, as it had not been adopted in England. However, they 
advance an opinion that, theoretically^ it is perfect, since the whole of the 
excreta are converted into a highly portable and valuable manure, while aU 
risk of sewer-gases being formed is entirely obviated, and all operations 
being conducted in vacuo are entirely free from offence. They then quote 
from a report to the Local Government Board, to wit : — “ As, however, the 
pneumatic only deals with a small fraction of the refuse to be removed 
from houses, leaving all otlier forms to be dealt with in the ordinary way, 
so Dutch town sewage must flow into the rivers and canals, as now, to 
pollute the water supply, or else some complicated mode of intercepting it 
must be provided at an additional cost to the local authorities. The 
pneumatic system is ingenious, but is complicated in its construction and 
working arrangements, and is liable to derangements which are sometimes 
difSiCult to mend. We do not know one English town in which the appara* 
tus, if adopted, would be otlier than a costly toy.” 

The report of the Glasgow Deputation concludes with the following 
recommendations, viz. : — 

1. That the system of having water-closets for public works, factories, 
gaols, workhouses, infirmaries, and railway stations, should be forbidden, so 
as to reduce the quantity of water-closet sewage now turned into the river 
(Clyde) ; water-closets in small houses should also be discouraged. 

2. That ordinary privies and ashpits be altered to the tub and pail 
system, to be cleansed daily, as it has been carried out in Manchester and 
other important English cities and towns, and that special accommodation 
be provided for children. 

8. That all draixts, soO and waste-pipes, and all apparatus connected 
with water-closets, sinks and baths, and their connections, be constructed 
under public supervision. 

4. That a complete system of ventilation of the common sewers 
throughout their entire length be immediately adopted. 

8« That a system of ventilation of tibe house-drains and soil-pipes, md$- 
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pendent of the common eeworsi be immediately adopted and enforced 
throughout the city. 

6. That the use for domestic purposes of water from cisteniB supplying 
water-closets be absolutely forbidden. 

In the event of it being found necessary to purify the river — 

7* That the whole drainage of the city be taken into main intercepting 
sewers, and conducted to a suitable point; and, after having been rendered 
clear by precipitation and filtration, passed into the Clyde. 

8. That the sludge obtained in the precipitation process be got rid of 
in tlie cheapest possible manner. A part of it might be utilized in making 
up waste land, and a certain quantity might be taken away by farmers, but 
the greater part would probably require to be disposed of in the same man- 
ner as the dredgings of the rivers. 

The report entirely discords the idea of utilization of the sewage itself, 
or the precipitate obtaiued by the action of lime or other chemical agents. 
The sludge obtained by naany of the patented processes is dried at such 
cost, and its value when dry so trifling, that all hopes of disposing of it for 
manurial purposes — at a price that would be remunerative — ^is entirely 
illusory. 

The report concludes that, while they consider the purification of the 
Clyde important, yet for the health of the city, the sewage works are of 
greater consequence, which they hope will be carried out without un- 
necessary delay. 

Attached to the Glasgow report are appendices, containing the opinions 
of the Local Government Board, and the Health and Sewage of Towns Con- 
ference Committees, which closely coincide with the above in their recom- 
mendations, and they pointedly insist ** that no one system for disposing of 
sewage could be adopted for universal use ; that different localities require 
different methods to suit their special peculiarities ; and lEdso that, as a rule, 
no profit can be, derived at present from sewage utilization, but for health's 
sake, without consideration of commercial profit, sewage and excreta must 
be got rid of at any cost." 

That the pail system, under proper regulations for early and frequent 
removal, is greatly superior to all priries, cesspools, ashpits, and middens 
and possesses manifold advantages in regard to health and cleanliness ; 
whilst its results in economy and facility of utilization often compare 
favorably with those of water-carried sewage." 

That for use within the house no system has been found in practice to 
take the place of the water-closet.” 

^^And that all middens, privies, and cesspools iu towns should be 



Traviact{onB.^MUceUan$dttli» 


54 

abolished by law, due regard in point of time being had to the condition of 
each locality.” 

By referring to appendix I.,* the cost of the several systems of town- 
oleansing will be seen at a glance, which will be found to vary from Id. to 
Hid. per pound on the rateable value of house property, local peculiarities 
evidently having influence in this matter. For instance, at Hochdalo, 
scavengering is put down at 8|d., Birmingham at 6Jd., and Leamington at 
Id. ; while sewage for Bochdale is put down at Od., Birmingham at 4jd., 
and Leamington at 5id. ; the totals being 8}d., lOd., and 6id. respectively. 
The highest rated is Blackburn, viz., at Hid. in the pound. 

Coming to my own observations, I shall first notice Berwick-upon-Tweed, 
as I had an opportunity of watching the construction of the waterworks 
and drainage of that town 28 years ago, so I inspected their state lately 
with more than ordinary interest. This is a town of 20,000 inhabitants, 
situated on rising ground near the mouth of the Tweed, and where its waters 
are fully affected by the tide. 1 ascertained that the drainage on the whole 
had worked well, excepting when the water-supply ran short, which occurs 
periodically in the summer. The sewers, constructed about 28 years ago, 
were well executed ; but the engineer had under-estimated the water- 
supply, which had rendered the working somewhat experimental. The first 
trouble that was experienced was in the high-pressure mains being con- 
nected directly with the water-closets ; this, when the supply of water was 
intermittent, sent the excreta back into the closets, creating great nuisances; 
this difficulty has now been obviated by each closet being provided with a 
small cistern filled by the mains, firom which the closets are supplied. 
Before this was done, people, finding the water not on in leaving, tied up 
the valve, so that it might run when it came on, thus much of the supply 
was wasted by the water running continuously. 

The poor classes especially are difficult to manage or to deal with, owing 
to the practice they are given to of abusing the conveniences, hence this 
class always demand sharp looking after by the inspector. 

Ashpits are allowed in this town to a limited extent, but for small houses 
boxes or pails are used for the removal of rubbish, ashes, &c. 

The sewage falls into the river Tweed, but to this the Tweed Salmon 
Oommissioners object as it is tending to pollute the stream and destroy fish* 

When the high-pressure water-supply is good and sufficient, the water- 
closet and sewage system of the town has worked well, but the entire 
problem of the removal of house-refuse has not yet been fully solved* 

It is quite clear that here, as elsewhere, the subject is one for continuous 
effort, not possible to be settled by spasmodic exertion, and then to be 
done with* 


* End of Glasgow Bsport oopisd* 
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At the inland town of DuusOi containing about 4,000 inhabitants, and 
where the water-closet system has been introduced during these last 40 
years, I found that, as this was perfected and in operation, new and unan- 
ticipated difficulties presented themselves. Thus, as the town became 
satisfactory in its sanitary condition, the rural districts near and under its 
level became deteriorated by the nuisances bowing on them. Which cir- 
cumstance brought about long and expensive law-suits with the proprietors, 
and especially with the owner of Wedderburn House and Demesne. 

In the town of Kelso, situated on the banks of the Tweed, and about 
25 miles inland, it was observed here, also, that the increase of sewage, by 
the introduction of improved water supply and conveniences, was drawing 
opposition from the owners of the valuable salmon iishing stations. In view 
of this, the Corporation is now about to try and remedy the evil by carrying 
their outfall to an extensive shingle bank, where they hope to absorb the 
objectionable matters. 

At Edinburgh it was observed that the sewage that used to bow solely 
over the fields near Holyrood House uninterruptedly, and at least, without 
active objections, are now not only increased in their area, but the same 
system of irrigation is being applied to the west suburbs of the city. 
Hence, no certain action by the population can be anticipated on this 
subject. 

At Glasgow, &om the report of whose Deputation I have so largely 
quoted, 1 found that stiU no general scheme had been decided on; in fact, 
that different principles had been found applicable to different parts, and 
broadly, the water-gravitation system to first and second-class houses, and 
the pail system to those inferior. The sewage yet falls into the Clyde, and 
Bazalgette’s recommendations were considered, if not impracticable, and 
beyond the means of the ratepayers, at least inadvisable. As a better 
Bcheme for conveying the offal away, steam barges, proceeding from Glasgow 
to the sea, were contemplated ; as any attempt to utilize sewage is now 
abandoned. 

As my time and other engagements enabled me to ascertain, such is 
the state of town and city cleansing at home; and it will be noted that 
whilst much difference of opinion in detail exists amongst engineers, yet, 
to those who are able to bring an unprejudiced judgment to bear on the 
question, the principles to be adapted to the several and varied circum* 
stances are not difficult to be laid hold of. Comprehensively speaking, the 
interest is a growing one, and in this respect it is not an exception from 
other great interests and expansions of modem civilization and requirements. 
It its necessities cause it to unduly infringe on other interests, then conflict 
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takes place, the conflict not anticipated in the early yeaa’s of its application, 
but in the course of years becoming palpable. It is no other than the ord- 
nance vBTsui iron-plate warfare ; if tlie one incroasos in force and magnitude, 
so the other must be fortifled in ratio. Thus, if ships have to be protected 
from their assailants, so must the rivers, estates, parks, seats, and castles be 
protected from the other. Hence Corporations, in initiating samtary im- 
provements for themselves, are not justifled, as hitherto, in neglecting the 
interests outside of tlieir precincts ; and, as justly observed by the Glasgow 
Deputation, those cities having a natural outlet apart from all other 
interests, are fortunate. 

This latter condition is oftener the case with seabound towns than 
with inland ones. Certain it is that the idea so often prevailing amongst 
sanitary engineers that their works are for ever, and all time to come, must 
be abandoned, and their judgment must be exercised, not as now to create 
works of magnitude far beyond present wants, but to institute systems to 
which least objections can be taken ultimately, or for the time being. The 
wants of the present population must not only be estimated, and of the 
future, but their capacity to bear the burden of taxation, hence, though 
working to an end^ and on just principles, the consideration should bo as to 
what was actually necessary, and no more, leaving their successors to 
continue the same. Without being attentive to these facts, the city 
populations may pay too dearly for the luxury of improvements or quad 
improvements, and property may be overburdened by works which could 
perfectly well be held over. 

As an example of the conflict between interests, that takes place conse- 
quent on the modem introduction of town cleansing by water-gravitation, 
we turn to the greatest city in the world, where it has perforce had largest 
development. The outfall of the sewage, till recent years, was into the 
Thames, within the preemots of the city. This created nuisances which it 
was found desirable to remove ; hence those measures were taken which 
have already been described in the preceding part of this paper. But, 
besides the Metropolitan Board of Works, there exists a Board of Conser- 
vators of the Biver Thames, having other interests than the population of 
London to take care of, and on which the operations of the former Board 
were felt to act detrimentally. In consequence of this, Captain Calver, 
B.N., F.B.S,, was, by the secretary, directed to investigate and report on 
the subject’''. That gentleman acknowledged the receipt of the instructions, 
to wit; that he should direct his attention to some recent surveys which had 
been made by tbc officers of the Board, of that section of the Biver Thames 
extending from Woolwich to Erith, as well as to analytical examinations by 


* Thsoes OoBunimiou, 6th Jons, 1877« 
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Dtb. Latheby and Williamaon of the noil of its bed, both in Woolwich Beach 
and near to the sewage outfalls ; and to give bis consideration to the changes 
thus shown to Imve taken place in the channel of the river, and in the 
character of its bottom, for the purpose of reporting thereon. Captain 
Calver adds, that from the time of receiving the foregoing instructions, 
he had been engaged upon the various details of investigation, including, 
amongst other things, repeated observations upon the movements of the 
Btroams in the central section of the Thames, with the collection of such 
other physical facts as wore likely to aid him in arriving at a clear under- 
standing of this impoiiont and interesting case*. 

From his report we shall moke extracts, noticing the salient points 
of interest. Ho states “ that the general features of Mid-Thames, its 
sectional capacity, and the various details of increase and decrease, are 
all brought out very clearly in the siirveys made by the order of the Board. 
This series — the work of the same observers, and all referable to a common 
standard— -has been made between 1861 and 1876.*' 

Agaiu : “It having been reported in 1867 that a vessel had unexpectedly 
touched the ground while passing the southern outfall, a new survey was 
ordered to be made for the locality,” 

Again : “ 1882 to 1861, a considerable increase in the general capacity 
of the channel occurred in the foregoing period — the result of dredging, for 
the most part.” 

Again : “ 1868 and 1864, sewage began to be discharged from the out- 

Ms.” 

Again: “ Since the Metropolitan outfalls came into operation, the former 
deep and free frontage of the southernmost one has lost a qxiarter part qf it» 
low water contente,'^ Again : “ that the upper part of the river has been 
troubled with accumulations, which, as will be shown, must neemariiy have 
been Conveyed upwards by the Jlood^stream,'* 

In the analyses made, “ the mud in each case was blao^ and fetid in a 
state of active putrefactive decomposition, and, when examined under the 
microscope, it was found to consist of broken-up sewage matter.’* Of the 
water, when near Woolwich, Oreenwich and London Bridge, aU the 
samples were black and offensive, and they were found, on examination 
under the microscope, to consist of amorphous matter of the disintegrated 
tissue of vegetableSi especially of wheat, and swarms of diatomaceous re- 
mams.*’ Again : in the last test of 1876, “ most of the samples demonstrated 
the presence of sewage matter in a state of decomposition.” Those from ** the 
GaOion Beach, within the influence of the northern outfall, exhibited 
orgazdo and other Mtoflar matter to those of street-mud, whale others in the 
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centi'al track of the river-streams, and acted upon by their sconrage, had 
very little organic matter.” 

Again: •‘The reporters of 1868 estimated that 92,000 tons of solid 
matter of every description were contained in the sewage passing into the 
Thames at that time;*’ but it is now estimated, from data supplied by 
Glasgow, that ** 465,000 tons would represent the annual solid matter 
contained in Metropolitan sewage.” 

Again : “ The excreta of each person per day having been found by 
experiment to weigh 2ilbs., this, with the population of 8,600,000, in 
connection with the outfalls, gives 8,900 tons per day, or 1,426,000 tons per 
annum as the amount of excreta sent into the river from the outfalls,” 

Again: It was found by experiment “that matter committed to the 
water of Mid-Thames would move down seaward about five miles in a 
fortnight.” 

Again; “The daily discharge from the outfalls has been stated as 
120 million gallons or 19,246.000 cubic feet, so that 428,412,000 cubic 
feet or 22 days* discharge, represents the aggregate amount of sewage 
in the oscillating section, being about one-fifth part of the whole contents 
of the river within the same limits below the level of ordinary low-water. 
This vast mass of polluted water — eight miles long, 760 yards wide, and 

feet deep, charged with offensive matter, both fluid and solid, moves up 
and down the channel four times daily, between Gravesend and near to 
Blackwall, dropping its solid burden wherever a reduction of the rate of 
current or still water may favour deposit. The purifying change wliioh the 
putrescent matter may be supposed to undergo, after discharging from 
the outfalls, is reserved for future consideration.” 

Again : In regard to accretion of the sewage in Woolwich Beach, it is 
stated that there is “ a complete identity between accreted matter and that 
in the sewage discharged from the outfalls. There can be little doubt that 
it has been brought from their neighbourhood by the flood-stream. Most 
observers of rivers are aware of the disturbing action of the first portion 
of the flood-set, for, owing to its greater specific gravity, it works its way 
upwards under the last of the ebb-set, and probably obtaining thereby 
a strong rotatory or grinding motion, the surface of the bottom is sufli- 
oiently disturbed to charge the water with its particles.” 

Again : “ Another point which has bearing upon this section of the case 
is, the superior carrying-power of the flood-stream over the ebb ; a fact very 
distinctly brought out in the Analytical Betums.” 

Again : •• The amount of solid matter in the flowing-tide at Greenwich 
and London Bridge is nearly 21 grains per gailoni while that in the ebb-tide 
is only 6*2 grains/^ 
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In reference to the deleterious effect of sewage discharged into a tidal 
river, from various experiments, Captain Galver concludes that ** it will be 
seen that it matters not whether the sewage be sent into the river at low* 
water at London, or at high-water at Barking Creek and Crossness, for the 
result is one and the same. The matter from the sewers will work its way 
upwards, and form accumulations above the outfalls both in the bed and 
along the sides of the channel.*’ 

Again : As to the theory which erroneously assigns deepening to the 
credit of sewage discharge. This is said to be due ** to two very different 
causes — ^viz., to the dredging carried on in the district, and to the scour 
resulting from the removal of impediments out of the channel in higher 
portions of the river.** Dredging, also, is stated to have removed 
** enormous hills of gravel which now disfigure and encumber the banks 
of the Tyne and Wear.*’ Another cause stated as tending to increase 
the depth of Mid-Thames resides in the removal of the old bridge at 
London, and the dredging that has taken place as high up as Isleworth. 

Again : As matters now stand, the Metropolitan sewage discharge has 
reproduced in Mid-Thames, in an aggravated form, a nuisance which was 
felt to be unbearable in the upper portion of the river. Formerly, the 
sewers at London discharged their contents into the river at low water, and 
this. Sir Joseph Bazalgotte has pointed out, was most injurious, because 
it was carried by the rising tide up the river to be brought to London by 
the following ebb-tide, there to mix with each day’s past supply, the pro- 
gress of many days* accumulations towards the sea being almost imper- 
ceptible*** This exactly describes the existing state of things in Mid-Thames, 
both in respect to accumulation of sewage, its daily oscillation, and its slow 
progrsss seaward ; the only difference now is, that the nuisance which was 
formerly brought down to London by the ebb is now carried up to London 
by the flood.** 

Again: ^^The evidence of the senses may also be relied on as an 
important factor for determining the question of purity. While in the 
neighbourhood of the outfalls, I observed that bubbles of gaseous matter, 
arising from decomposition, were continually ascending to the surface of the 
water, reminding me of similar experience in the polluted Clyde. The foul 
condition of the river was also apparent from the smell caused by the dis- 
turbance raised by the steamers* paddles; and the floating abominations by 
which I was surrotmded, when making the test observations, are to be 
remembered rather than described.*’ 

Again : ** Contemporary and reliable opinions are all opposed to the 
praotiee of discharging crude sewage into rivers,” 
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Again : ‘‘ Besults worked out, and still being worked out in the Thames, 
by sewage discharge, are evils of great magnitude, and seriously detract 
from the general value of the Metropolitan sewage arrangements. If certain 
foul accumulations, formed near to the old sewers at London, led the reporters 
of 1868 to declare that the evil had attained such proportions as to render 
it essential to the well-being of the Metropolis that moans should be taken 
for its permanent abatement, what would tliey say of similar features on a 
more gigantic scale lower down the river ? Observing that the present 
channel in Mid-Thames is through banks of fetid matter, that the water 
in the channel is loaded with material in a state of putrescence, and tliat it 
daily oscillates within the Metropolitan area, with its teeming population, 
and contaminates the atmosphere, they would probably admit this to be a 
state of things altogether detrimental to the public interest. Though it may 
be very true that the action of land-hoods, and the frequent passing to and 
fifO of the steam-traffle of the river, will always maintain a navigable passage 
through its foul roaches, yet the sides of the channel and the contiguous 
foreshores must, of necessity, become more foul, and to a greater distance 
from the outfalls, as the population increases and the water is more highly 
charged with the accreting matter which sewage contains.*’ 

Again : Nothing can be possibly more unsatisfactory than the present 
condition of things.” 

I may add that no effectual remedy is suggested by Captain Oolver, 
though be anticipates that ** experimental research and discovery” may 
bring about ** a successful solution of this pressing question.” 

The report concludes a re-iteration of what has already been advanced, to 
the effect that the ** foul and offensive accretions have recently formed in 
the channel of the Thames;” and that a ** material portion of these acou- 
mulations are in the neighbourhood of the metropolitan sewage out&Us;” 
and he recommends that the Metropolitan Board of Works be called on to 
dredge away those portions of the accreted matter which interfere with 
the convenience of navigation, and that they be requested to adopt such 
arrangements as are calculated to prevent similar accumulations in future*” 
He further hopes that the noble metropolitan river ” may be freed from 
a drawback which is impairing its commerce and usefulness.” 

The report of Captain Oalver is met by a lively rejoinder from Sir W. 
Baza^ette, O.B., Engineer to the Metropolitan Board of Works, supported 
by other scientific men, in which he premises that, ** when it is considered 
that the report in question purports to be, not the exaggerated statements of 
an advocate, but the calm and deliberate conclusions of a soientifio man. 
Upon a matter involving the most smous and vital interesti, adc^pted auA 
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oiroulatod with the authority of a responsiblo public body, it is impossible 
to overrate the grave importance which attaches to such statements *’ as are 
contained therein. 

Again; The Engineer states that, “in order to simplify the subject as far 
as possible, we propose to direct our enquiry to the following points, viz. ; — 
1st. Whether there is any evidence that foul and offensive accretions 
have formed witliin the channel of the Thames since the metropolitan 
sewage outfalls came into operation. 

“ 2nd. Whether careful analyses do show a perfect identity between the 
constituents of the Thames mud and those of the metropolitan sewage. 

“ 8rd. Whether it is true that the sewage discharged at Barking and 
Orossness does work its way upwards, and cause the same pollution of the 
Thames within and about the metropolitan area as formerly existed. 

“ 4th. As to the quantity of solid matter contained in the sewage dis- 
charged into the Thames at Barkiug and Crossness, and whether it is suffi- 
cient to produce any sensible deposit in the bed of the river, and as to the 
real cause of such deposit." 

As to the recent formation of foul and offensive accretions, the Engineer 
argues that comparison of the state of the river thii-ty years previous to 
1861, and that in fifteen subsequent years, has “ no value or significance 
whatever." Furtlier, when it is considered that the traverse sectional areas 
of the river taken at half-tide off the Crossness outfall have been increased 
by the removal of shoals," &o., ‘‘it would bo no matter of surprise if the 
river in this part of its course should be even more liable to partial deposits 
forming upon the banks than it was formerly.’’ 

He then enters into the subject of the Woolwidb shoals, and concludes 
'*tiiat it is obviously impossible to draw the conclusion which Captain Calver 
suggests, that because mud is found in this part of the river, therefore it 
comes from the metropolitan sowers." Then as to the mud deposits higher 
up, near Waterloo Bridge, he remarks “ that it is obvious that the deposits 
of mud above referred to, and which, it appears, accumulated in a few 
months time, could not have resulted from the sewage discharged into 
the river upon the ebb-tide at a point no less than 14i miles lower down 
the stream." 

Next, as to the identity of Thames mud with sewage mud, the Engineer 
endeavours to show the fallacy of much of Captain Calver’s arguments* 
This is illustrated by a table, from which he (the Engineer) surmises that 
^'itis perfectly obvious that no conclusion can bo possibly true which is 
founded upon the supposed ‘ perfect identity’ of quantities which vary from 
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Then, as to the sewage working upwards, the Engjbieer quotes a previous 
paper by Captain Oalver, where he himself proves very distinctly the 
decided preponderance of the power of the ebb over that of the flood,'* and 
points out that the late theory propounded by Captain Oalver, to wit, ** the 
operation of accretion has been effected by the superior disturbing and trans* 
porting power of the flood stream,** is diametrically opposite and con- 
tradictory.** He also calls attention to Captain Calver*s grammar in regard 
to his introduction into tlie English language of the new word ** stiokability.'* 
The amount of solid matter actually contained in the sewage is then 
discussed, of which 82 examples were taken from different parts of the 
Thames, which, being analysed, the Engineer proceeds : ** Then taking the 
average quantity of sewage discharged in the 24 hours, at 120 million 
gallons, we have, for the weight of solid matter discharged into the river 
every year, 64,250 tons.** A different result from Captain Calver’s, which is 
465,000 tons. 

Again : The rejoinder continues, the quantity of solid matter discharged 
into the river at the outfalls in each tide is 66 tons, or 1,860 million grains; 
and the quantity of tidal water passing the outfalls in a spring ebb, as stated 
by Captain Calver is 106,186,140 cubic yards, or 16,246,811,125 gallons ; 
consequently the amount of solid matter thrown into the river from the 
outfalls only ** amounts to *076, or of a grain per gallon, a quantity 
far too small to exercise any appreciable influence upon the purity of the 
water.** 

Again : ** That the water in the lower reaches of the river is very much 
loaded with mud, especially upon flood-tide, is a matter of fact which cannot 
fail to strike any person observing it ; and the reason will be very evident 
upon examining the state of the river banks.’* Then alluding to the 
« saltings,** that is erosions by waves, having been computed ; the cubic 
contents of the same are estimated, whereby it is found that ** at least a 
million tons of soil are washed into this part of the river every year, m 
addition to that which is brought down from above.** 

It is stated that thus the ** saltings below London, therefore, supply at 
least 15i times as much solid matter as that discharged by the sewage out- 
falls.** This, the Engineer adds, **is, in fact, the real source of the mud 
deposit on the banks of the river, which, as we have shown, Captain Oalver 
has erroneously attributed to the metropolitan sewage.** 

The report condudes ** that there is no documentary evidence to prove 
that foul and offensive accretions have recently formed within the channel of 
the Thames;** that, **in fact, the water and mud of the Thames have im- 
proved greatly in purity ; '* that there is no resemblanoe between Thames 
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muJ Siud sewage mud;*’ that ** sewage does not work its way up the river;*' 
and, finally, that ** the muddy condition of the river is caused principally 
by the unprotected state of its banks.” 

Here, then, we may pause and exclaim, How doctors differ I 

Oaptain Calver supports his statements by numerous tables and analyses, 
and Bir J* W. Bazalgette does the same in treble volume, hence his 
chemical referees quaintly conclude their support of their employer by a 
remark, viz., conclusions of a few samples only (by Captain Oalver’s 
analysts) must be looked upon with great distrust ! 

The report of Sir J. W. Bazalgette is accompanied by an appendix con- 
taining letters and repoi-ts of other authorities, besides plans, charts, and 
sections of the Thames and its estuary. The evidence of Faraday is 
brought out as to the former foul state of the Thames within the city pre- 
cincts, and apart from tlie question before us the charts of the saltings or 
erosions of the banks of the Thames estuary are interesting to the physical 
geographer. And here we may take the liberty of pointing out that, as 
these all take place below the sewage outfalls, extending for a distance of 20 
miles, from which Sir J. W. Bazalgette ascribes the muddy condition of the 
river above — from this, his own principle, we have a difficulty in clearing 
him from contradiction, when he ignores Captain Calver’s statement in the 
same direction, viz., that the filthiness of the river above the outfalls, 
extending up to London, little more than 10 miles, is due to the sewage 
deposits of Barking Creek and Crossness, which is but a corollary to his 
own theory. 

But, in truth, the controversy is of a kind in which one throws his filth 
into a neighbour’s bed, so complete equanimity is not to be expected, on the 
contrary, perturbations from the true mean of sound judgment are to be 
looked for* It is open, therefore, to the enquirer to suppose, that as the 
sewage issues from the outlets into the Thames with the ebb, weightier 
particles will be tlie first to descend to the bed not far frrom the outlets ; 
hence, may it not be supposed that, when the advancing flood of the heavier 
salt water, forcing itself beneath the lighter fresh water, yet ebbing at the 
surface, arrives at tlie outlets, these weightier particles will be carried 
up the river to certain distances? In the notesof experiments, on either 
side of the question, we do not detect that sufficient investigations have 
been made on this point. It is, therefore, yet luisettled, and can here only 
be alluded to. 

« But to the general public this subject carries little interest with it, for 
to those acquainted with the Thames near London, 25 years ago and now, 
enormous improvement in the cleanliness of its waters is palp^le, 
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This was so patent to ourselves that we had soaroely anticipated a most 
distant demur from any quarter. Leaving this portion then, and proceeding 
to what we suggest as being the vital point of misunderstanding between the 
Thames Conservancy and Metropolitan Board, viz., the interruption of navi- 
gation, wo will tarry a little to examine it. 

The official surveys, admitted to be'correot by both parties, show changes 
going on in the river-bed near Barking Creek and Crossness, but that it has 
shallowed cannot be stated. 

The cross-sections at Crossness show a bank as increasing on the Kent 
side (that is the side at which the sewage falls) ; and at Barking Creek, a 
bank increasing on the Essex side (that is the side on which the sewage 
there falls). But in both oases a deepening to an equal extent has taken 
place at the opposite sides of shallowing. The section lines are given for 
the years 1861, 1867, and 1876. At Crossness the soundings of 1861, on 
the Kent or outfall side, show a decrease of 10 feet, more or loss; but on 
the Essex side an increase in like quantity. At Barking Creek, similar 
changes have taken place, but to a less degree. Thus exact data do not 
indicate danger of closing to the channel of the Thames, but only alteration 
of its bed. That this alteration is due to the new influence brought to bear 
on it, viz., the issue of large quantities of drain detritus, we think will be 
admitted by all unprejudiced persons. 

But that the navigation of the Thames will be affected from the issue of 
the drainage of a district at points higher or lower, or the converse, we ore 
not prepared, beyond a certain point, to admit. If the present drainage 
were not issued at Barking Creek and Crossness, it would have issued above 
and below London Bridge, carrying with it the same quantily of matter and 
sediment into the river, and in an equal degree, and no more ; depositing the 
heavier particles in the beds or along the banks continuously; but at the 
same time continuously acted on by floods and tides, spreading it out from 
landward to seaward in that equilibrium due to the natural forces at work. 

Thus, in the interests of Thames navigation, the question of outfall at 
London, or at Crossness, 14 miles below it, is of very little consequence. 
If one deteriorate passage of shipping, so would the other ; but if either can 
be proved to do so, then the City of London would be bound to seek another 
area for the deposit of its offal. This contingency appears not yet -to have 
arisen. 

In prosecuting my enquiries, on the 2nd August last, I proceeded to 
Abbey Wood, near to which is the outlet of the South London drainage, onm 
a point of the river called Crossness. I arrived there at about noon, and was 
taken over the works the manager. The works are situated on a raised 
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mound, close to the south bank of the Thames, and on which are also 
erected official and workmen’s houses, with a school for the children. The 
mound is actually a covered tank of six acres in extent, but being covered 
with earth, and planted with grass, this cannot be detected by a stranger. 

The engine-house is a spacious erection of the Byzantine style, the 
chimney-stalk being of elegant proportions. The power of the engines 
is 600-horse, and is used in piunping the sewage from the main drain 
into the tank, by moans of eight plunge pumps, of about throe feet in diameter. 
The main drain is 80 foot below the surface, and the tank rises above this, 
having a doptli, when full, of 14 feet. 

The sewage is only let out at high-water, on its turn to ebb, and it con- 
tinues to flow till nearly low- water. There are three outlets for the sewage 
from the tank into the river, constructed of solid brick and cement, leading 
to the high-water mark, then by open timber ducts to the low-water mark. 

It was near low-water mark when I visited the place, and I could not 
markedly detect offensive smell, hut the water of the river was exceedingly 
turbid and discoloured. 

I also examined the sewage in the tank, through a manhole, and ascer- 
tained that hut slight offensive odours escaped by this aperture. 

I did not consider it necessary to examine the works on the north side 
of the river, as the principle is merely repeated, but they are larger, the 
tank there being equal to 10 acres. 

The effect of the outfaU of city sewage and detritus in a river, then, is 
similar to what may be readily studied on any goldfield where hydraulic works 
in simple gold- washings are in force. The sludge does not pen up the rivers 
of magnitude, but it merely spreads itself out on the banks adjacent to the 
outfalls, and what it occupies of the original bed, the stream compensates 
itself by scouring out a deeper channel on the opposite, so that it maintains 
an equal volume. Limiting the enquiry to navigation, such, in our view, 
is the influence on tlie Thames in this much-vexed question. 

In regard to its pollution, that is another question. We cannot help 
opining that Captain Calver is more eloquent on this subject than necessary. 
That fetid matter is earned vp to the metropolitan area^ teeming with papula- 
tion, contaminating its area, is surely their grievance, not his ; and so long 
as they are contented with the smells in their precincts, the Thames Oon- 
servanoy need not disturb themselves, but if they can show that ship and 
barge crews are struck with gastric fever, or otherwise intolerably disoom^ 
posed by the odours, by passing the outfalls, this comes within their 
functions to remedy. But no statistics are brought forward on this head, 
nor are complaints iErom this quarter even alluded to. 

Looking at the question with a bird's-eye view^ in our humble oplaiou 

R 
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there can be no question that London, having adopted the water-gravitation 
eystem for cleansing its precincts, within practical distance, no sites could 
have been bettor chosen for the outfalls than Barking Creek and Grotisnesa, 
as here the country around is devoid of population, hence the works, if not 
altogether inoffensive, ore placed where they are in a position to give least 
offence. ^ 

Having thus discussed the Home sewage question in its various phases, 
and noticed the opinions draAVii from experimental enquiry, as well as from 
long experience, we will now turn to the subject as it presents itself in this 
Colony. Beferring to the report published by the Sanitary Commission of 
Dunedin, dated 25th January, 1B05, vro find this town principally built of 
wood, at that time containing 15,037 inhabitants, and whose bad sanitary 
state was graphically described by the city engineer, the late John Millar, 
Esq., F.S.A. 

The remedies submitted to the Commission by several engineers were as 
follows: — One assumed, as a matter of course, that the sewage would be 
“hurried into the haibour,” though ultimately the outfall might be on to the 
ocean beach. Another propounded a schomo of irrigation, conducting the 
sewage over or through two dividing ranges to the land between Dunedin 
and Saddle Hill, and in which the Taicri Plain might participate. This 
was to bo effected by a series of pumping engines. Another suggested 
that the sewage should he diseJiarged at the Lawyers’ Head, by means of 
hydraulic pressure on the drains. Another schomo was to submit the 
Forbury Flat to a system of higli-class farming by the application of liquid 
sewage. 

Prom this it may bo surmised that there was great diversity of opinion 
amongst engineers as to the proposed measures ; but in saying this, it cannot 
be said to be more so than is or was existent amongst engineers in England 
at that date. The fact of the matter is, the subject is a growing one, in 
which time makes changes, and matured experience, we have seen, has 
suggested alterations* 

In this case of Dunedin, we see one engineer proposing to direct a 
system of irrigation over a plain, which ten short years have converted into a 
town. Another proposes to fertilize, by a similar scheme, an agricultural 
district, separated hrom the town by two ranges of hills, at ten miles 
distance, a project worthy of the greatest cities in Europe, and only prac- 
iioable to them. Another proposes to send it into the sea; another into the 
harbour* It is worthy of note that none proposed a dry system of 
treatment. 

Now it would be wrong to infer, from the want of unankoiiy in tha 
^ptgineers, that they were incompetent prnfbssionally. On the oontawryi 
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the question was not of a teohnioal nature in the first place, and at that 
time, but of the power to bear taxation on the part of the citizens, in their 
anticipated progress and increase, in estimating which (a duty of the statis- 
tician rather than of the engineer) they may bo said to have failed. Study 
of the various works applied to cities in Europe will illustrate this fact in 
every direction ; but here, also, the lesson cannot escape us. The practical 
end of all the professional advice given to the Dunedin Commission has 
been, that the sewage is carried to the nearest available point ; that is, 
into the harbour fronting the city, and into which ai’ca it will flow till 
sufficient opposition has been conjured up to ju’event it. 

This is the history of older cities ; so it is the same of younger. 

And continuing our theme, with Dunedin as our example : This city, 
like London, having adopted the water-gravitation principle of cleansing, 
the sewage will flow to its assigned levels, till, as in its great prototype, it 
becomes an intolerable nuisance. Then the city authorities will have fo 
look abroad for projects in its disposal otherwise ; and to all of them, from 
local interests, there will bo objections. The question in the end resolves 
itself, not into attaining a project which has no objections attached to it, but 
to one which has the least. Hence, as w'O see in tlio cities of the Home 
country, the weaned and puzzled miiuicipalitios will have to look to the 
harbour as an easy solution of their difficulties, but to be opposed by the 
Boards in charge of tins interest. Next, they will look to the ooean beach, 
to be thwarted by the suburban population and pleasure-seekers of that 
locality. Perchance, then, imitating the Borough of Brighton, they may 
have power to tunnel to beyond Tomahawk on the one side, or Green Island 
on the other ; or, taking example by the inland cities of England, such as 
Birmingham, Leeds, or Bradford, they will discourage the water-gravitation 
system, and, perforce, purify their sewage before delivering it into the 
subjacent water of their estuary. 

In Christchurch we also have a recent example in the colony of want of 
unanimity as to measures, the projected scheme only to bo thwarted by the 
ratepayers ; the real difficulty being, not what should be done, but what 
the majority of the several interests will allow to bo done. * 

From this, it might be inferred, that sanitary engineering is at best 
experimental. To this it maybe answered, that it has hitherto been largdy 
so, a necessary concomitant of the modern advance of science, the altered 
oo^ditiouB of society, and the variety and complicated arrangements of its 
requirements. In this, it has been no otherwise with other practical and 
e^nomical branches, such as railroads, steam navigation, manufacturing 
enterprises, etc. But large data, the result of experiment and observation, 
lure also now known or accessible to the engineer; hence principles for 
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guidance under the different difficulties he has to meet» are at hand to 
support him. 

Thus in this colony, when principles are sought for, they will be found 
to be simple in the main, however complicated the details may bo. 

Sanitary works resolve themselves into two distinct systems, namely — 
wet and dry ; the former acting by the gravitation of water, the other by 
manual or machine carriage. 

The wet system carries its burden to the sea, or to rivers, when it can 
do this unopposed ; to areas for irrigation in the production of crops ; or to 
waste areas for the purpose of absorption and filtration. The burden may 
also be brought to tanks for precipitation and the purification of the sewage. 

The dry system has its burden carried to the sea, whether by boat or 
carriage; to the fields for direct application to cultivation, or to works of 
manure manufacture, for all of which the extracts made in the preceding 
part of this paper give examples. 

The separate systems, suitable for the respective situations, are not difficult 
to decide on. Where towns have accessible water-supply and easy exits, 
the wet system is suitable ; where these do not exist, the dry system 
becomes imperative. We use the word imperative, because it is in human 
nature for people to divest themselves of that which is disagreeable with 
the least trouble to themselves, and this, when the conditions are favourable, 
is most readily effected by water. But it has not in all cases proved 
economical or efficient in the end whore water has been had recourse to, 
owing to the nuisance being cast on other iutcrosts, and for which the law 
when appealed to has demanded a remedy at great cost. 

In favour of the dry system one great recommendation is to be said, 
namely — that it returns to the soil that which man took from it ; thus, that 
it should have a general acceptance by cities in a practical and convenient 
manner, will always be considered a desideratum. 

In New Zealand, more than in almost any otlier country, the wot system 
is easily available, districts in which a contrary condition exists being 
limited to Canterbury, Southland, and Auckland. 

The proportion of human excreta to sewage is an important question to 
sanitary engineers ; and taking the data afforded by London, it will be found 
that these do not exceed one-hundredth part of the whole sewage. This 
element makes but a small factor in the whole, and is of very secondary 
consideration, under the circumstances of the city possessing a full water- 
supply and a ready place of disposal, such as the sea or a tidal river. But 
in the case of inland towns, where they are forced to purify the sewage, th^ 
matter is different ; for though the excreta there may only form a small 
portion of the whole volume to be dealt with, they perforce form a large 
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part of the nuisances to be got rid of. The proportion of excreta must 
necessarily vary with tlio industries and habits of the towns or cities, in 
manufacturing populations the refuse from factories being great, while with 
residential populations lids must be limited. Hence, in inland towns, we 
observe the present measures of municipalities discouraging water-closets 
and promoting some form or other of the dry system. 

In a colony such as ours, where new municipalities are being annually 
incorporated, it is desirable that in their varied responsibilities they should 
not neglect sanitary reform. Though in the early stages of a town cess- 
pools ore not to he avoided, yet in relation to the health of the people these 
should, as early as possible, he abolished by law, and in llie first place the 
dry system instituted, until they have obtained a water- supidy and fully 
considered their facilities of removal and the permanent sites to which 
they could conduct tlie sewage, with the least offence to interests in 
their neighbourhood. 
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O0UPASI8ON of the Cost of Dispobino of Town Sewaoii by different Fsoonns, 
in proportion to tho Annual Rateable Value, etc., 1676. Compiled 
from a Table given in the Report of Committee appointed by the Local 
Government Board, 1876, page Iviii. 


Naicb 01c Town. 


BY IBRIGATION. 


Niimuor 

Poijula^ Number 
lion of Wator- 

(about) Houimj*. Closote. 


Annual 

lluteable 

Value. 


Peh £ 07 
BITRABLK VAXaUI« 


Sewage. Soatengmg. 


1. Banbury .. 

12,000 

S.4«.5 

2,486 

£ 

84,104 

Id. 

_ 

3. Bedford .. 

]«.000 

8,.500 

8,000 

05,000 

Id. 

— 

d. Blackburn.. 

90,0(K) 

10,700 

730 

286,127 

8d. 

BAd. 

4. Choltenliam 

46,000 

8,726 

8,500 

217,849 

4 a. 

id. 

5. Ohorley 

‘2(t,O()0 

4,000 

200 

51.407 

44 a. 

2id. 

0. Donoanter . . « « 

2il,0()0 

4,800 

— 

08,721 

8M. 

— 

7. Hnrrowgato 

12, (HK) 

1,500 

1,020 

60,000 

5Jd. 

— 

6. Leamington .. 

24,700 

4,500 

8,870 

118,400 

6^(1. 

Id. 

9. Merthyr- Ty(l\dl », 

65,000 

10,77H 

H,000 

186,000 

7ia. 


10, Rugby 

8,400 

1,700 

1,400 

46,000 

IJd. 

— 

11. Tunbridge Wells , . 

23,000 

5,750 

5.086 

142,914 

lOd. 

— 

12. Warwick . . , . i 

11,000 

2,400 

2,000 

48,839 j 

6id. 

_ 

18, Wolverbampton 

71,000 

14,000 

760 

210,000 

2d. 

lid. 

14. West Derby 

81,000 


8,220 

168,000 

4d. 

lid. 

BY LAND FILTRATION. 

15. Kendal 

13,700 

2,727 

460 

£44,000 

4d. 

— 


BY PRFaCIPITATION, 



20. Halifax .. 

68,000 i 

11,218 

2,600 

26 

21. Boohdalo .. 

67,000 j 

14,888 

850 

22 


... 

4d. 

— 

efd. 
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Abt. IV. — The MaoH Canoe. By E. C. Barstow. 
before the Auckland InetitnU^ 10th JunCt 1878^] 

The time is fast approaching when the Maori wUi hear only of the weapons, 
garments, and utensils of his ancestors in traditional story — when the 
tomahawks, spears, paroae will have disappeared — a few meres remaining 
as decorations or indications of chieftainsliip — when native kakahm, in all 
their varieties, having ceased to be manufactured, will have perished, and 
when the atone to/ci, or axe, being indestructible, will remain to be wondered 
at, but not understood. 

Not only will these matters of every-day use be no more, but the grander 
works — their pew, their canoes, their ornamented tvhares will have decayed, 
and the few surviving fragments of pm-pahha civilization wull have to be 
sought for in our museums. 

It is a duty, then, devolving upon us to endeavour to preserve for the 
information of the future races, both white and Maori, such remnants of 
history as yet exist, and with this object I have persuaded Paora Tuhaere 
to lodge here some of the carvings belonging to the once well-known canoe, 
Toki^a-tapiri ; and as canoes of that class are now uncommon, I propose to 
give a short account of their construction, and a word or two as to their 
history. 

Our first accounts of these Islands, resulting from Tasman’s voyage to 
them, more than two centuries ago, brought into notice the canoes of the 
people ; and naturally enough, for what the horse is to the Arab, the camel 
to the dweller in the desert, the canoe was to the inhabitant of New 
Zejflbmd ; a country abounding in bays, harbours, creeks, rivers, and 
destitute of roads and beasts of burden. Water-carriage was a matter of 
prime necessity. In addition to wliich the dearth of quadrupeds caused 
flab to be much depended upon as an article of food. Oui* Waitangi treaty 
shows how highly the Maori prized his fisheries. But in Tasman’s time 
the canoes he saw were all double ; though Cook, who was so much longer 
on the coasts, if I i^emember rightly, much more frequently mentions single 
cai^es than double ones, and this latter class must have gone out of fashion 
S0on after Oook’s time ; for 1 never heard even the oldest natives mention 
them as used in their own day, save temporarily, when two might be lashed 
together for the purpose of erecting a fighting-stage on the platform between 
thenif io as to be able to overtop therefrom the stockade of some water- 
ftontiing pa. 

CNimoes ocoupymg such a leading position in native estimation^ many 
0^ their lageiids and traditions have reference to them — even the mythioid 
the first di^wing up of this island from the ocean, was not to 
he acoon^plislied without a canoe-^tbe aoeounts of the seven different canoes 
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which brought from Hawaiki to this country the progenitors of the present 
race of Maoris are familiar to most of us ; one only of these — the Tainui — 
is always mentioned as being double ; and as some ships of our navy have 
been immortalized by the prowess of their crews in celebrated engagements, 
BO many of the Maori waiatas or songs are in honour of their ships — most 
often in praise of their celerity, by dint of which some enemies’ pa had 
been surprised, or their women and children carried away into captivity. 

Canoes may be divided into four classes — Waka-taua or waka-pitau^ war 
canoes, fully carved ; the waka-teiee^ which, generally smaller, had a plain 
figure-head and stern ; waka-tiwaif an ordinary canoe of one piece, and the 
kopapa or small canoe usually used for fishing, travelling to cultivations, etc. 

The Told-a^tipiri belonged to the waka-pitau, which differed from the 
waka-taua in having an untatooed figure-head with a protruding tongue, 
and being less elevated forward. 

Canoes, being of vital importance, whether for war, or as a means of 
procuring food, a superstitious race naturally attributed to the tree sot 
apai-t for the Kiwi or liull of the canoe some power over its future fortune ; 
not only was a particular site or aspect in its growth deemed lucky, but it 
was supposed that incantations by a tohunga or wizard bestowed upon the 
living tree would increase the virtue of the wood when used. 

Special trees were sometimes the cause of war between two tribes, wore 
set apart, or made tapu, by a father for an infant son, remained even as an 
heir-loom for tho grandson, and occasionally, in early land sales, were 
specially reserved. 

Totara was the tree chiefly prized, on account of its durability, Kauri 
was next in estimation, and in the north was easier to procure of large size. 
I have seen a waka-tiimi — that is, a canoe entirely of one piece, carry, 
beyond its crew, three- and-a-half tons of potatoes in a seaway, Kahikatsa 
was sometimes used ; it is light but not lasting, and I have known rimu 
canoes, but these are too heavy to be popular. 

When a tree had been selected either by an individual rangatira or by a 
hapu who hod determined to build a war-canoe, it was first necessary that a 
sufficient stock of food to supply the workmen employed upon it should be 
available ; if the tree grew in a place distant from the pa, a special cultiva- 
tion as near as possible to the locus operandi might be made for tho purpose, 
otherwise a particular patch of kumera^ or other esculent, was planted and 
set aside ; then the future canoe had to be draughted ; certain naval archi- 
tects were the Symonds or Heeds of their day, and were occasionally fetched 
from far to design a craft which was required to possess extra speed; many 
a deliberation of the Kaumatuas or eldws took place over the prepared 
model, ere the shape vas finally setUed* 
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The next step was to consult the Tohnnga as to the day for commencing 
the falling ; the state of the moon must be considered ; an inauspicious day 
for beginning would surely cause the canoe to capsize — the taua or war- 
party using it to be defeated, or, if not to be a waka-iaiha^ no fish would bo 
caught therefrom. 

When stone-axes and fire wore the only means of falling the troe, the 
task of bringing down a lotara four or five feet through must have been 
tedious ; the first iron hatchets used wore tlioso procured from Cajitain 
Cook, and those obtained at Manawaora a century ago, when Marion’s crew 
were ashore and slaughtered, whilst getting out a si)av ; j>'‘<>hably it was not 
till thirty years lator that iron-axes became Huliiciently abujjdant to super- 
sede those of stone entirely. Soiuo caro was needed that the tree in falling 
should not be broken nor shaken ; an aceddont of this kind is hy no means 
uncommon, and many fine spars are now lost in this way. The destruction 
of a specially large tree, after the labour of falhiig had boon incurred, must 
indeed have been a calamity. 

Though when an outlying tree of sufficient scantling could be foimd, it 
was preferred to one forest-grown, as onr Hhij)wrighfcs considered hedge- 
grown better than plantation oak; yet, in most mstancos, the totara or 
kauri tree stood in a forest miles from the soa-shore, and so far from 
anahingm or cultivations that relays of women were uoodod to carry up 
provisions for the workpeople ; a road for hauling out by would also require 
preparing ; secrecy, too, was often needed, for a hostilo tribe would be only 
too glad either to attack tlio pa weakened by the absence of many of its 
men, or to surround and out off the party while engaged at work. 

At last, however, incessant labour has fallen tlic troe, cross-cut the log, 
and dubbed down the outside to somewhat near its destined shape, and fire 
and adze have partially hollowed out the Wm, or hold, dry rewarewa wood 
being used for the charring ; the amount of excavating done at this stc^e 
depending upon the distance to which the canoe has to bo hauled and the 
danger of its splitting on its journey. In peaceable times there is a great 
feast, and aU the friendly neighbom-lng pas contribute hands to haul out, 
by dint of akos, or vines, over rollers or skids, the still weighty mass. The 
workmen pull together over the steeps to the songs of the women. 

It is not always fated to reach the water. At tlie foot of Wairere Hill, 
in Whangaroa Harbour, there lay, some years ago, the two sides of a mighty 
canoe which had been fashioned on the elevated plateau above the bay. 
Whilst a party of some thirty slaves were engaged in lowering it down the 
steep hill-side, a vine broke, the oanoe rushed headlong to the bottom, and 
split from end to end ; a cry of despair from the awe-strioken slaves brought 
ibeir to the spot, and instant death was the punishment meted 

put to the unluohjr slaves for their neglect or misfortune* 

f 



74 


Transactions, — Miscellaneous, 


But even when the hiwif or bottom piece, has reached the sea beach ot 
creek in safety, but a small portion of the work has been completed. This 
piece has to be redubbed and further hollowed ; this operation, too, is 
repeated as the timber seasons after the canoe has been in use. Then trees 
have to be fallen for tlie muau’o, or top streak, not mucli smaller than the 
one first mentioned. Those top streaks in the I'oki-a-tapiri are each about 
seventy feet long, and eighteen or twenty inches deep amidships. These 
have to be dubbed down to their proper thickness and shape, to be dragged 
out, and fitted to the hull ; holes fpiu^rere) require boring through both, so 
as to lash them along together — a simple enough business with a brace and 
bit, but a very different matter when kiripaka or quartz was used, though 
the natives had learned to construct a drill armed with this pointed stone ; 
the tetCf or figure-head, and rapa, or stem-piece, have to come, and you 
have only to look at these to form some notion of the time, taste, and skill 
requisite for their manafacture ; a very slight mistake, an unskilful blow, 
and the thing is ruined ; another seasoned log must be got, and the work 
be recommenced. It is not everywhere that this carving can bo executed. 
The Arawa and Wakatohea, Bay of Plenty tribes, wore long celebrated for 
their knowledge of designing and carving the ornamental parts of canoes, 
and their services were obtained by hire, or the requisite carvings (of course 
1 am speaking now of modem days) were procured in exchange for guns, 
blankets, horses, or European goods. In earlier times raids wore made, 
and men carried as slaves to carve for their masters. Only a small portion 
of the tracery must be cut out at a time, lest exposure to the stm should 
cause a crack. A fully ornamented stern-post was months or years even 
before it received its finishing touch, though the pattern had been sketched 
from the first. These portions of the craft have to bo carefully fitted and 
bored for seizing on ; the taumanuy or thwarts — frequently of manukau 
wood— must be cut, worked out, and lashed to the niaoy or gunwale. On 
the proper fitting of these, which took the place of our deck-bearers, much 
of the strength of the canoe depends, and the women spent days in 
preparing the mukay or fiax for these lashiugs (kaha). 

Then along each side of our canoe has to bo fitted a batten, called taka^ 
covering the joint of the hiwi and rauaway and the kaha has again to be 
carried over this so as to secure this streak firmly to the side. These pieces, 
too, were of great length, some 80 or 40 feet, so as to have only one joint 
or spHoe on each side. 

Our canoe is now pretty well built, but yet again requires many fittings 
--^the kaiwae^ stages or platforms, usually made of small manuka sticks, 
upon which the kaihos^ or paddlers, either sat or knelt, a kind of grated 
running the length of the craft, with openings here and there to 
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communicate with the nw, or hold; ono or more of these apertures were 
supplied with a tiheru, or bailer, for toughness’ sake made of mangiao wood; 
for many a soa in rough weather would break on board, and wore it not for 
the caulking (jnmfpuru) with huni, or flower of raupo^ a supply of which the 
women had gathered in tlie swamps, mucli water would have found its way 
through the joints and holes. The native substitute for oakum is impervious 
to wet when properly applied. 

The next process is to paint our vessel ; and for the prevailing red colour 
in fashion, haramea^ a spoeies of clay, which needs to be burnt before being 
applied, is most valued. TJie parts to bo coloured are first cleaned, then 
sized with juice of sow thistle and the poporo shrub, after which the karameaf 
mixed with water, is rubbed on ; this yields the most brilliant colour, and 
is very lasting. Kohiu ni is a kind of pigment, burnt, dried, and mixed with 
shark-liver oil. This is a good deal darker than the former. 

The batten, caiwed stern, and head, if a wakataua^ are usually blackened 
with powdered charcoal, or lamp-black and oil. The tvakatefee has usually 
a red head. On gala days the faka would be adorned with albatross feathers, 
and wreathes of pigeon or wild duck feathers flutter upon the stem and 
stern. 

The equipments are still to follow. According to size, sixty to a 
hundi’od paddles are recpiisite. One very large canoe, formerly in Taraia’s 
possession, could seat 140 paddlers ; but the kiwi of this was 96 feet long, 
the projecting stern and stem adding 14 feet to this huge length. It is said 
that Toki-a-tapiri could stow fifty on each side, steer-paddles, too, which are 
much longer than ordinary ones, and usually with carved handles. 

Then the masts ( retva), stops for which have been loft when the riu was 
hollowed, with the booms, and cordage, atid the queer sails, supposing 
our canoe was made as far back as forty years ago, must not be forgotten. 

These last, ore the days of duck or calico, were made of long leaves 
of the raupo, kept in their places by an interlacing of flax-twine (aho); 
the butt or wide pai*t of the leal’ was uppermost towards the boom, the small 
ends of the leaves converging to a point at the tack, making thus a trian- 
gular sail. Two or throe masts were used according to the canoe’s length, 
and small as tiie amount of sail appeai*od to be, I have seen a great pace 
obtained under raupo alone. 

We yet wont a plaited flax cable, and an anchor. Of these last there 
were three varieties : an oblong stone, with a hole throiigh the smaller end, 
a stone enmeshed in a netting of flax or vines ; or three or four crooked 
pieces ef pokutukawa lashed togotlier with a stone between the shanks and 
the curved points, forming a rude grapnel. 

Sometimes^ though the hull might be new, the carved portions of worn- 
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out canoes would be re-neod, being renovated for the occasion j formerly, 
the stem and stern pieces were detached and stored in sheds when a war* 
canoe was laid up in ordinary. 

Our canoe is now at lust ready for launchijig, nearly as much time 
having been occupied in its building as would in England have turned out 
an ironclad ; a feast marks the cvedt ; and though to tlio rangathas of the 
kainga the day was one of rejoicing, fifty years back it would have been a 
poor hapu that could not afford a slave or two as a Jduaki, or relish, for such 
an occasion. 

The canoo is run over the skids into the water and anchored ; many are 
the comments on the way she sits ; presently another one is launched, 
crows of young men are found for each ; they paddle out some distance 
quietly, turn and race back, animated.by the cries and gesticulations of the 
assembled spectators. 

As with us a name is fixed upon as soon as the keel has been laid, so, I 
think, with the Maori ; at a veiy- early stage of the work the appellation 
is agreed upon. 

I do not know what led to the name of Toki^a-tapiri being given to 
the canoo to wliich these carvings belonged. I had hoped to have 
interested you with a narration of battles in which she had been engaged — 
though sea-figlits were not common — or voyages she had made, but can 
only tell you that she was built by tho Ngatikahungunu, of Hawke Bay, 
and given by a chief of that tribe to Hone Roinha, better known as 
“ John Hobbs,” during Governor Browne’s administration ; at that time 
the canoo was not an old one, Ilobhs afterwards sold her to Aihepene 
Kaihau and other Ngatitoata chiefs at Waiuku for 4*700. At the com- 
moncement of tho Waikato war she was seized at Waiuku by a party of 
volunteers and militia, composed of Messrs. J. C. Fii’th and others, and 
brought to Onehuuga. She was subsequently conveyed overland to Auck- 
land, by order of the late Mr. John Williamson, when Buperintondent, for 
the puri)Oso of lauding H.R.H. Prince Alfred, on the occasion of his first 
visit to Auckland, and was used by the natives when the Orakei land claim 
was investigated. 

I can only add that her length was some 78 or 80 feet, and beam about 

feet. 

In Attckland’s infant days, twenty or twenty-five of these war-canoes 
rom the Thames alone might bo found hauled up in Mechanics* Bay^, 
Where, alas t are these now ? 
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Art. Yt— Contributions towards a better Knoxvledije of the Maori Race, 

By W. C 01 .ENS 0 , F.L.B. 

[Read before the Hawke Day Philogitphifttl Tuntitute^ 12tJi Auffuet^ 1878.] 

“ For I, too, agree with Solon, that ‘ I would fain grow old loarning many 

things.’ ” — PiiATo : Lachee, 

“ Though this be madness, yet there is method iu’t.”— 

On the Ihrality of the Ancient New Zkalanheh. 

Part I. — Legends, Myths, and Fables. 

§ 1 . Introductonj* 

I HAVE long been desirous of adding what little I may Lave gleaned on this 
subject during an extended sojourn in Now Zeiilii3id ; nnd I feel still the 
more inclined to do so tlirougli (1) it being now evening time with me, and 
(2) through my having noticed the many crude theories which have heen 
broached concerning the Whence of the not a few of which, by their 

several writers, have been hihoriously pioppt‘d and buttressed with all and 
every item, however insignilicant, far-fetcdiod, and vague, they could possibly 
impress and bring forward, but in which, in my estimation, they have 
notwithstanding sigJially failed, becanse they laboured to build up a pet 
fancy or hobby of their own rather than tlie truth ; some even starting 
with assuming the very i>r<7j)osition which they had to prove.*'- 

For my own part, 1 altogether disclaim all sueh ; I have no ])et theory ; 
I only seek the truth ; to do what little 1 may towards establisliing it ; firmly 
believing, as I have already written, | that in the years to como tJiis, too, 
will be found out and knowni. 

For this j)urposo, then, I hIuiU bring ladoro yon on the present occasion 
a tew, out of the many, curious old legiuuls, myths, and fables of tlie Maori, 
preferring those whicli 1 liavo known for many years, which ha ve to do with 
natural and timgiblo objects, and which have not been tamjiered with or 
added to by Europeans, or by Maoris wliu had imbibed new and foreign 
ideas. 


* Plenty of this will be fouml in Hoveral voJunnm of tbu TrausaoUona N.Z. Inst.,” 
wliioh, although often attempted to be dre«^<od up in a now faBhion, is nut new, X A]>pend 
a suitable enitr^ot on tbie subject fiom an old book, as the work it^olf is Hoarco and little 
known : — 

*‘In roRpect to the New Zealandoi’a, some have imagined that they sprang from 
A«^ia OP Egypt. * The god Pan,’ savs Mr. Kundall to Pr. Waugh, * is imiverHally 
acknowledged. The overflowings of the Nile, and the fertility of tlio rountry in oon- 
Caqncnoe, are evidently alluded to in their traditionH ; and 1 tliink the Argonautio 
expedition, Pan’s crook, Pan’s pit>es, and Pan’s ollice in ino-king Uio earth fertile, are 
Mntioned in their themes, t^oery — Are not tho Malay and tiie whole of the South Sea 
Iclanders Egyptians V To which we reply — W’lieii will the Bpirlt of conjecture rest 
BeauUsit ete*^ of Naturet by C. Bucke ; now ed., vol, ii., s, 711; London, 1837 {note), 
f In Essay on The Maori Baoos ; Trans., Yol. 1., pp. 61, 62, Ist Ed* 
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Here) however, let me pause awhile to explain clearly, yet briefly, what 
I mean by the term Ideality : I mean that superior faculty — ^that conception 
of the natural and beautiful, the truthful and symmetrical, which has ever 
been found to x)crtain to the higher races, or varieties of men, and in par- 
ticular to the more gifted among them. As Cousin says ( On the Beautiful) : 
— The Ideal appears as an original conception of the mind. 

Nature or experience gives mo tlie occasion for conceiving the ideal, but the 
ideal is something entirely diftbrcnt from oxx^ericnco or nature, so that if we 
apply it to natural, or even to artificial figures, they cannot fill up the con- 
dition of the ideal conception, and wo are obliged to imagine them exact.'’ 
Kant lays it down — “ By ideal, I understand the idea, not in concreto but in 
individuo, as an individual thing, determinable or determined by the idea 
alone. On this subject, also, Emerson impressively wi'itos : — ** I 
hasten to state the princiide which x^i’c^’c^’ibes, througli different means, 
its firm law to the useful and beautiful arts. The law is this : The 
universal soul is the alone creator of the useful and the beautiful ; 
therefore, to make anything useful or beautiful, the individual must bo sub- 
mitted to the universal mind. Beneath a necessity thus 

almighty, what is ai-tificial in man’s life seems insignificant. He seems to 
take his task so minutely from intimations of Nature, that his works become, 
as it were, hers, and ho is no longer free. * * There is but one 

Reason. The mind that made the world is not one mind, but the mind. 
Every man is an inlet to the same, and to all of the same. And every work 
of art is a more or less sure manifestation of the same. * ^ feel, 

in seeing a noble building, much as wo do in hearing a perfect song, that it 
is spiritually organic ; that is, had a necessity in nature for being ; was 
one of the possible forms in the Divine mind, and is now only discovered 
and executed by the artist, not arbitrarily composed by him. ^ The 

highest praise we can attribute to any writer, painter, sculptor, builder, is, 
that ho actually possessed the thought or feeling with wdiieh he has inspired 
us. ” t That delightful writer on Art, J. Rij skin — whether considered as artist 
or art critic — always in love witli the Beautiful, and possessing the wonder- 
ful power of telling it in such charming language, says : — ** I call an idea 
great in proportion as it is received by a higher faculty of the mind, and as 
it more fully occupies, and in occupying, exercises and exalts, the faculty by 
which it is received. * * He is the greatest artist who has embodied 

in the sum of his works the greatest number of the greatest ideas,” Then 
Buskin contrasts the old Venetian worker in glass, with his profusion of 
design, his personality of purpose, and his love of his art, with the British 

• Orifc. Pure Beasou. 
t Essay on Art. 
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worker with his me^anical accuracy. “ Everything the old Venetian 
worker made was a separate thing — a new individual creation -f' but the 
British worker does things by the gross, and has no personal interest in any 
one article.”! 

To this, from the Moderns, I would also add two short extracts from the 
Ancients. According to Cicero, tliere is nothing of any land so fair that 
there may not be a fairer conceived by the mind. Ho says : — “ We can 
conceive of statues more perfect than those of Pliidias. Nor did the artist, 
when he made the statue of Jupiter or Minerva, contemplate any one 
individual from which to take a likeness ; but there was m his mind a form 
of beauty, gazing on which, he guided his hand and skill in imitation of it.” 
( Orator ^ c. 2, 8.) And Seneca takes the distinction between \Ua and 
thus : — ** When a painter paints a likeness, the original is liis lUa — the 
likeness is the or imago. TJie Iicoq is in the work — the tcfu is out of 
the work and before the work.” — (Epist, 58.) 

Possibly some one may say, or think : Do you really believe that any 
thing of that kind, or power, ever appertained to the mind of a New 
Zealander ?” And my reply would be : ** Yes, undoubtedly, and that in no 
small degree.” And hero wo must be careful in discerning and considering, 
in order to arrive at a right conclusion. 

The fragment of brown floating seaweed, when properly examined and 
considered, shows the hand of the Great Artificer as surely as the superb 
and symmetrical flower of the garden, the admiration of all beholders. In 
viewing the colossal architecture of the ancient Egyptians, we must 
beware how we compare it with that of ancient Greece, especially with the 
airy and flowery Corinthian Order. So, when wo contemplate the modem 
Greek, untaught and unskilled peasant it may bo, sauntering among the 
marble ruins of the cities and capitals of his forefathers, and thoughtlessly 
breaking up some exquisite creation of the gifted sculptor of ancient days, 
and the question of doubt arises in our minds as to the possible oneness of 
that race, we must not forget how sadly, how greatly, they have degenerated. 
Just so, then, in my estimation, it has boon with the nation of the New 
Zealanders. They, too, have degenerated — sadly, simely, and quickly-— 
particularly within the last half a century : 

** *TiB Greece f but living Oreeoo, no more.** 

But do not mistake me, as if 1 meant to assert that they in their 
IdealUy ever approached to that of the groat Western nations which have 
been mentioned. Not so ; but speaking comparatively, and in their degree, 

* Bfaeh o! this re the old Venetian workman is truly relatively applicable to the old 
Xew Zealand worker. 

f Modem Painters. 
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and according to their own national conceptions, an^o the cirouxnstances 
in which they were i>laced by nature, — ^without a written language, or the 
use of metals, or beasts of burden, or any knowledge of, or commtmicatian 
with, the great world of mankind lying around them, — aye, more ; — without 
teaching or instruction or communication of ideas (oven among them- 
selves I) ; — witliout the healthy incitement arising from competition with 
artists of other tribes, arid of exhibition, and of praise from afar 1 — without 
even a probable certainty of liis even completing what ho had painfully 
devised and hogim (all such being utterly precluded by their constant 
wars I) ; and without the slightest oxcitemont of pay or reward, as things 
were never made for aale among thorn ; and also with having a shore (in 
common with the other members of liis tribe) in the almost daily labours 
attendant on the cultivating and obtaining his food, — from which exertion 
no New Zealander in health, whatever might ho his rank or intelligence, 
was ever exempt; — all those things being fairly weighed and considered, — 
this, this is the way in which they should be judged by us — 

“ They are of the works of the Father, 

And of the one Mind the Intelligible. 

For Intellect is not without the IntolUgiblo, 

And the Intelligible does not subsist apart from InteUeot ,” — ZorooBL 
The Maori of to-day is not worthy, in tliia respect, to carry the shoes of 
his forefathers. And ho knows it ; he feels it. lohabod t or Fuii 
may well be called upon them. 

I, who have been, I may bo allowed to say, long conversant with them, 
have no hesitation in stating, that the more I have seen and known of the 
works of the Ancient New Zealander, the more have I been struck with the 
many indications of their superior mind, — of their fine perception of the 
beautiful, the regular, and symmetrical ; of their desire and labour after the 
beautiful ; of their prompt and genuine, open and fearless criticisms, — in a 
word, of their great Ideality. And this high faculty of theirs which they 
possessed in an eminent degree, will probably be better known and under- 
stood hereafter than it is at present. It was their possession of that faculty^ 
even in more modern times, which enabled them at a glance, and, as if liy 
inspiration, to detect inaccuracy or want of sesthetio conformity and 
precision in the skilled performances of their European visitors, and as 
quickly to declare it ; — as in the martial exercises of the military (regttlara)» 

, in the want of exact time in the rowing of boats by tho most shilM seamen 
of H.M. navy and, in all their own works, to perodLve mstaniaaeoudy' 
lEdl such wrant of symxuetry if present. 

* X Ois ihii wordhm in the Soeratio sense, as by him in Bsto, Zeiif 
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That faculty was exhibited in many ways^ : — 

In the building of their war-oanoes with all their carying and many 
adornments ; and that without plan^ pattern^ or tooU, The exquisite re- 
gularity and symmetry of both sides of the vessel, including even that 
difBcult one of carved concentric circles worked in filagree, were astonishing ; 
and, as such, borne ample testimony to by all their first visitors* * 

In the building of the highly ornamented houses of their chiefs. 

In all their better carvings, with which every article of wood, of bone, 
of shell, or of stone, was profusely and boldly adorned — from the handle of 
a working-axe, or spade, to the baler for their canoes. Horace truly says — 

Piotoribtts atque pootis 

Qaidlibot audendi semper fait a^qua potestas/* 
to which, however, I would also add, eeulptoribue : unless such may be 
considered as included in poetis ; for Plantus affirms, “ Poeta ad earn 
« In their tattooing. 

In their weaving, plain and ornamental, of many kinds and patterns 
(more than 200) of textile fabrics ; and all simply done by hand! 

In their chequered dogs’-skin, and kiwi-featliered, and red parrots'* 
feathered, cloaks. 

In their making and twisting of threads, cords, lines, and ropes; many 
varieties of each. 

In their ornaments — of foatliers,| of greenstone, and of sharks' teeth. 

* Vide Oook, Forster, Perkinson, and others, paewim; also, Nicholas* ** New Zealand,’* 
Vol* L, p. 48 ; n., p. 49. 

t ** One of the arts in which the New Zealanders excel is that of earring in wood. 
They often display both a taste and ingenuity, which, especially when we consider their 
miserably imperfect tools, it is impossible to behold without admiration. The N. Z. artist 
has no lathe to compete with, neither has he even those ordinary hand tools which evsty 
dvilii^ eountiy has always afforded. The only mstruments he has to out wifii are 
rudely fashioned of stone or bone. Yet even with these his skill and patient pesseveranoe 
oonhrive to grave the wood into any forms which his fancy may suggest. Many of the 
oerrihgs thus produced are distinguished by both a grace and richness of design that 
would do no discredit even to European art. Their war-oanoes have their heads and steme 
eiabometely oarred. On their mtisioal instruments much time and labour ie bestowed la 
carving, and ittlayitig.*’**-Th« New Zealandere, pp. 199, 181. 

% Of their taste in leathers lor decoration of the head, we have notable fttstanee s 
recorded. H Is widl known that the national taete in this reapeot was severely Mmple yet 

m thy neatnaw.'»--ltos««r. 

llbw jSealanders preferring the snowy «white plumes of three birds in partioular—the 
dbatross, and the gannet, and the black fsathers, tipped with white, d 
lie,. (Met^locha poa|c&>;*^nothi|ig gaudy or of strong glittering colours was 
l^fbettd of l^lhiisi^ ethsnri^ they could easily have manulaeturcd such feathers Irotii 
imvid Urde, All this we have In the voyegei of their eadieet 

M iSm ytatee. hi the plate (or the one ostentallonsly intended 
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In their ornamented staffs of rank, carved and inlaid with mother-ot- 
pearl, and decorated with quillets of flowing dog’s hair, and red feathers. 

In their symmetrioal planting of their food, with faultless regulariiy^ 
and all done “ by the eye.” 

In their language ; hence its great grammatical precision, its double 
duals and double plurals, its euphony, its rhythm, and its brevity, and its 
many exquisite particles and reduplications, both singular and plural, all 
highly pregnant witli meaning, which almost defy translation into English. 

In many of their songs and recitations ; some plaintive and mild and 
full of love, others bold and martial ; all natural and sympathetic. 

In their possessing diedc modulations, or quarter-tones, in their airs and 
music.* 

In their proverbs and sayings, and quaint laconic effusions ; often 
abounding witli wit and beauty of expression and depth of meaning. 

In their legends, myths, tales, and fables. 

In the regular sequence of their peculiar mythology, and of the begin- 
ning and formation of all things ; all natural orders of living things having 
each a separate creator or progenitor. 

In their polite and courteous behaviour, and true, open and free hospi- 
tality, often exhibiting the true gentleman. f 

In their knowledge of many of the operations of nature, including the 
periodic return of the moon and stars, and the seasons. 

In the faultless precision of bodies of them moving together, as if it 
were but one man ! as in their paddling and dancing and in several games. 

Now in all these matters, and more might be adduced, they ever 
showed their innate national taste, in which they were vastly in advance of 
our own British forefathers when first visited by Ofissar; although the 
Britons had many natural advantages, of which the New Zealander had 
never dreamed. 

To return bom bur earliest intercourse with the Maori, two or three 
peculiar and strange traits and circumstances highly characteristic of him 
have been known. I allude to those respecting his belief in, and fear of, 
animalB of the Saurian or Lissard kind. Settlers and colonists of to-dc^ 
can form no correct idea of how a bold and daring New Zealand warrior, 
who feared not to meet his fellow foe in a stern hand-to-hand deadly fight, 
would blanch and run away in horror from a little harmless lizard I ^et 

to be •ueh— the frontispiece) to Hoohstetter *0 work on New Zealand (En^h edition), we 
have a Maori Ohiel with three peacock’s leathers stuck in his hair 1 1 a proof of their dege- 
nera^ in taste; or, as 1 believe, of the baser (inferior) taste of the English artist, who had 
aner^ learnt by rule, and who had no conception of the superior faculty. 

* See Appendix to this paper ; one interestiiig to trained musicians. 

I Vidi Nicholas* ** New Zealand,'* Tol. 1., pp. S4, %B, 
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this I have often seen. Why was this ? was it that he really feared that 
little harmless animal ? or was it that that tiny creature was to him the 
form and representation of a great, fearful, mischievous, and mysterious 
power, the deadly foe of man, ever hated and dreaded by all Now Zea- 
landers, and called an Atua, or demon ? of which it was said — aye, and 
firmly believed — that it often gnawed the internal part of diseased folks, 
and so surely caused their death ; or was it through their belief in those 
cherished legends of the olden time, that had been strictly handed down 
through many generations from father to son, containing the history of 
some dreadful monsters of the Saurian order, and which the prowess of 
their ancestors, aided by the charms and spells of their priests (mark thie)^ 
bad enabled them to vanquish and to overcome ? Animals of such a huge 
and monstrous size as would comparatively leave the Megatherium and 
Mammoth far behind in the place of kittens 1 

And here I cannot help calling your particular attention to a very 
curious feature, which will prominently appear in the relations I shall have 
to give you — viz., that while the utmost exactitude is preserved in those 
strange stories — of time, and place, and persons, and of a certain amount 
of strong natural reality, yet not a single vestige of any osteological remains 
of any animal of the Saurian kind has ever yet been discovered I While, 
on the other hand, the fossil remains of many lai'ge and extinct 8truthiou$ 
birds of several genera and species, and commonly known in the lump by 
the name of 3foa, are to be met with in great abundance ; and yet, of these 
realities, there are neither credible history, nor curious legendary tale, nor 
myth nor fable, that I have ever been able to lay hold of. 

Captain Cook heard something of those large Sauriam on his third voyage 
while at anchor in tlie Straits which bear his name ; which, being but brief, 
I will give in his own words ; — “ We had another piece of intelligence from 
this chief, that there are lizards there of an enormous size. He described 
them as being eight feet in length, and as big round as a man’s body. He 
said they sometimes seize and devour men ; that they burrow in the ground ; 
and that they are killed by making fires at the moutli of the ho)es. We 
could not be mistaken as to the animal, for, with his own hand, he drew a 
yei^ good representation of a lizard on a piece of paper, in order to show 
what he meant.’’ And this statement was further confirmed by Mr, Andcr* 
son, the surgeon to the ship, as appears from a nou appended to that 
Vbyage, viz. ; — ^*In a separate memorandum book, Mr. Anderson mentions 
the moustroufii animal of the lizard kind, described by the two young Now 
Zealanders they had on board, after they had left the island.’”^ 


* m Voyage, VoL L, pp. 142, IW, 
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Mr. Nioholaa, who accompanied Mr. Marsdon on hie first visit to New 
Zealand in 1814, says : — While in the forests at the Bay of Islands, 
observing a hole at the foot <if one of the irees, which evidently appeared to 
have been burrowed by some quadruped, we inquired of Keua what animal 
he supposed it was ; and from his description of it, we had reason to believe 
that it must be the Guana. Wishing to know how far our surmise was 
oorreot, we desired our friend to thrust a stick into the hole, and endeavour 
to worry the animal out of it ; but tills he tried with no effect, for either it 
was not in the hole at the time, or, if there, not to be dislodged by such 
means. Kena, however, was rather well pleased than otherwise at not 
meeting with this animal ; for his dread of it was so great, that he shrunk 
back with terror at the time he thought it would come out, nor did he 
examine the hole but with very great reluctance. This we thought very 
strange, for the Guana (the animal we took it for) is perfectly harmless. 

^ ^ The chief, Buatara, however, informed us that a most destructive 
animal was found in the interior of the country, which made great havoc 
among the children, carrying them off and devouring them, whenever they 
osme its way. The description he gave of it corresponded exactly with that 
of the alligator. never seen the animal himself, 

but received his accounts from others ; and hence it appears to me very 
probable that his credulity might have been imposed upon.”’^ 

Captain Cruise, of tlie 84th Begiment, who came to New Zealand in 
H.M.S. * Dromedary ’ five years after Mr. Nicholas, and who resided in 
this country ten months, gives in a few words an intetrestmg notice of 
the abject fear exhibited by the Maori at the mere sight of a small lizard ! 
which, as it is (or was) so truthful — as I have too often myself witnessed — 
1 also quote : — ** A man who has arrived at a certain stage of an incurable 
illness, is under the infiuence of the Atua^ who has taken possession of him, 
and who, in the sh^ of a lizard, is devouring his intestines ; after which 
no human assistance or comfort can be given to the sufferer, and he is 
oamed out of the village and left to die. ^ ^ * This cimoua hypothesis 
was accidentally discovered by one of the gentlemen, who, having found a 
lizard, carried it to a native woman to ask the name of it. She shrunk 
from him in a state of terror that exceeded description, and conjured him 
not to approach her, as it was in the shape of the animal he held in his 
hand^that the Atua was wont to take possession of the dying, and to devour 
their bowels.**t 

In various parts of this island, but all to the north of Nspier, I Imve 
had shown me when traveHing (1884-1844), mwv spots where it was said 
monsters of the Saurian Order had formerly dwelt. 

* YoL B., pp. 184, 180, 

f Journal, pp. 8SS, 980, 



OoLBNflO.— 04 a belter Knowledge of the Maori Jlace, 


80 


^Tbirty^five years ago, when journeying along the East Ooast, between 
Cape Kidnappers and Oastle Point, on reaching the top of the high hill or 
range situated between Waimarama and Te Apiti, named Marokotia, my 
attention was oalled to a remarkable rift or chasm at the head of the glen 
just below me, on the east or sea side of the old Maori track or pathway. 
This, I was told by the old chiefs of the coast who were with me, was in 
ancient times the dwelling of a monster Saurian, named Hinehuarau ; that 
it burst away from this place, tearing and rending all before it, and so 
went on south until it reached Wairarapa, where it was subsequently killed 
by a chief of note of ancient days, named Tara, whose name he gave to the 
lake near Te Ante, Te Boto-a-tara.** 

Some time after I was again in tlie Wairarapa Valley, and hearing so 
much of the ** bones,” or, as some said, ** the head,” of this monster being 
yet to be seen in tbe place where it was slain, away among the hills, I 
purposely walked thither from a village oalled Hm'unuiorangi to see them. 
It was rather a long and rough walk to the place among the hills on tlie 
other side of tbe Buamahanga river. Arriving there, I found the said 
“ bones ” to be a heap or knob of yellowish, fnable, glitteiing, quartz-like 
stone (oalcite), which cropped out from the hill-side and lay in large lumps. 
I remember well how angry one old Maori became, who was of the party 
with me, on my asserting that the pile before us was not bone at all but 
atone. Veiy likely those natives had never seen any other stone like it (up 
to that time 1 had not). It bore, at first sight, a resemblance to the yellow 
decaying bones of a whale. 1 tliiuk the spot was called Tupurupuru, and 
that it is not vei’y far from the head waters of the river Taueru. 

Such places, however — caves, rifts, chasms, and strange-looking stones 
«-Hare by no means unfiroquently met with in travelling in New Zealand, 
especially when journeying (as I was obliged to do) along the old foot-paths, 
which mostly led over ridges of hills ; and there are plenty of such stories 
concerning them, each spot baying its own peculiar myth or legend, which 
was once most oertaiuly believed. 

I have also more than once seen another curious spot in this neighbour* 
hood (Hawke Bay), which deserves recording, the more so, perhaps, from 
the fkot d its being no longer to be seen as I saw it. It was on the low 
unduls^tmg graesy banks of the river Waitio. There, at that time, was a 
earthwork r^resentation of a ngarara, or ika, i.a, a liaard, or 
Crocodile, which^ several generations back, had been cut and dug and 
formed in Ute ground by a chief of that time named Baugitauira, who, in 
so, had idso dexterously availed himself of tbe natural formation of 
Hm low fdiuviil undtdatiotis in tlte earth* It had the rude appearance of a 
hujgs Saurian extended, with its four legs and daws and tail, but crooked, 
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not straight, as if to represent it wriggling or living, and not dead. It was 
many yards in length, and of corresponding width and thickness, and by no 
means badly executed. On two occasions, in particular, in travelling that 
way, as we generally rested there on the banks of the stream, the old Maori 
chiefs with me would diligently use their tomahawks and wooden spades in 
clearing away tlie coarse grass and low bushes growing on it in its more 
salient parts, so as to keep its outline tolerably clear, reminding me of what 
has been said of the periodical scouring in the Vale of the White Horse. 
The natural vegetation of tlie place was well suited for the purpose of pre* 
serving it, being mostly composed of our (Hawke Bay) common carpet or 
mat grass (Microlwna stipoideH) and a low-growing Muhlmbeckia (M. 
aadllariB)*y but in those days no foot of man trod on it, and of beasts there 
were none 1 

This curious earth- work was called Te Ika-a-Bangitauira, that is, that 
that Saurian outline was made or formed by a chief whose name was 
Eangitauira. He was an ancestor of the chief Karaitiana (M.H.B.), and 
of several otlior chiefs and sub-tribes now living here in Hawke Bay ,* he 
lived nineteen generations back ; one of his residences was a large pa called 
Te Miugi, on the Tutaekuri river. He formed this design, or earth-work 
(which originally consisted of three Saurian outlines) in remembrance of his 
having returned from that spot with his figliting party. They bad left their 
own pa to attack another on the east side of the Tukituki river, but being 
here overtaken by daylight abandoned their design. First, however, forming 
and leaving there those three monsters, to indicate to the people of the pa 
they had set out to attack, how they had intended to serve (t,e^ devour) 
them. This chief subsequently met with his death in returning from the 
Patea country in the interior, through being overtaken by a violent snow- 
storm, and taking refuge in a cave called Te Beporoa (on the lower passes of 
tlie Buahine mountain range) where he and those with him miserably 
perished in the snow ! His yoimger brotlier, who persevered and kept on 
his journey, escaped. Consequently for many years tliis chiefs huge earth- 
work was attended to and kept clear of coarse weeds by his descendants in 
commemoration of him. 

I now proceed to give you some of those old legendary tales, for which 
I have been preparing tlie way, premising that these are all fair translations 
from the original Maori as I received tliem, and without any addition. Like 
most translations, however, they lose much of tiioir striking original 
character and beauty in attempting to clothe them in a foreign dross. 

* It was here that X dieeovered that pretty little and very aoaroe plant, SktckhouHa 
minim* 
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§ 2. — Tales, 

TSe Stoby of the Destbugtion of Monstebs. 

1. The Slaying of Hotnpuku, 

Here is the tale of the valiant deedsf of certain men of old, the ancestors of 
the chiefs of Eotorua. Their names were Purahokura, Rorotai, Rongohaua, 
Rongohape, and Pitaka ; they were all the children of one father, whose 
name was Tamaihutoroa. As they grew up to manhood they heard of 
several persons who had been killed in journeying over the roads leading by 
Tauhunui and Tuporo, and Tikitapu, — all places of that district. 

People of Rotorua wlio had travelled to Taupo, or who went into the 
hill country to meet their relations, were never again hoard of ; wliile the 
folks of the villages who were expecting them were thinking all manner of 
things about their long absence, concluding that tliey were still at their 
respective places of abode ; but, as it afterwards turned out, they were all 
dead in the wilderness ! 

At last a party left Taupo on a visit to Rotorua, to travel thither by 
those same roads whore those former travelling parties had been consumed. 
Their friends at Taupo thought that they had arrived at Rotorua, and were 
prolonging their stay there ; but no, they, too, were all dead, lying in heaps 
in that very place in the wilderness ! 

Afterwards another travelling party started from Rotorua to Taupo; this 
party went by the lakes Tarawera and Rotomahana, and they all arrived 
safe at Taupo. On their arrival there many questions were asked on both 
sides respecting the people of Taupo who hod gone to Rotorua, but nothing 
whatever could be learned of them. On hearing this the people of Taupo 
earnestly enquired of the newly-arrived party from Rotorua, by what road 
they came? They replied, We came by the open plain of Kaingaroa, by 
the road to Tauhunui*’* Then it was that the people of Taupo and the 
party from Rotorua put their heads together, and talked, and deeply con- 
sidered, and said, ** Surely those missing travellers must have fallon in with 
a marauding party of the enemy, for we all well know they have no kins- 
folk in those parts.” Upon this the Taupo people determined on revenge, 
and so they proceeded to get together an army for that purpose, visiting 
the several villages of Taupo to arouse the people. All being ready, they 
commenced their mardi. They travelled all day, and slept at night by the 
road-side; and the next morning, at daylight, they crossed the river 
Wi&ato. Then they travelled on over the open plain of Kaingaroa until 
they came to a place colled Eapenga, where dwelt a noxious monster, whose 
iMkine was Hotupuku. When that monster smelt the odour of men, which 
iMid been wcfred towards him from the army by the wind, it came out of 
W JU this time the band of men were travellin|; onwards in the 
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direction of that cave, but were unseen by that monster ; while that monster 
wa« also coming on towards them unseen by the party. Suidenly» however, 
the men looked up, and, lo I the monster was close upon them ; on which, 
they immediately retreated in confusion. In appearance, it was like a 
moving hill of earth ! Then the fear-awakening cry was heard, “ TiVho is 
straggling behind ? Look out, there ! A monster, a monster, is coming 
upon you 1'’ Tlien the whole army fled in all directions in dire dismay and 
confusion at seeing the dreadful spines and spear-like crest of the creature, 
all moving and brandishing in anger, resembling the gathering together of 
the spines, and spears, and S 2 )iny eresis, and ridges of the dreadful marine 
monsters of the ocean. In the utter rout of the army, they fell foul of 
each other through fear, but, owing to their number, some escaped alive, 
though some were wounded and died. Then, alas I it was surely known 
that it was this evil monster which had completely destroyed all the people 
who had formerly travelled by this way. 

The news of this was soon carried to all parts of the Botorua distriot, and 
the brave warriors of the several tribes heard of it. They soon assembled 
together, 170 all told, took up their arms, and marched even until they came 
to Eapenga in the plain, and there they pitched their camp. Immediately 
they set to work, some to pull the leaves of the cabbage-tree ( OordyUm 
australis)^ others to twist them into ropes ; then it was that all the various 
arts of rope-making wore seen and developed I — ^the round rope, the flat 
rope, the double-twisted rope, the three-strand rope, and the four-sided 
rope^ ; at last the rope-making was ended. 

Then the several chiefs arose to make orations and speeches, encouraging 
each other to he brave, to go carefully to work, to be on the alert, and to be 
oiroumspect, and so to perform all the duties of the warrior. All this th^ 
did aoooiffling to the old and established custom when going to fight the 
enemy. 

One in particular of those chiefs said — Listen to me, let ns go gently to 
work ; let us not go too near to the monster, hut stay at a distance from it, 
and when we perceive the wind blowing towards us over it, then we will get 
up closer, for if the wind should blow from us to the monster, and it smeUs 
ue, it will suddenly rush out of its cave, and our work and schemes will be 
all upset.'* To this advice the chiefs all assented, and then the men were 
all properly arranged for each and every side of the big rope snare they had 
contrived and made, so that they might all be ready to pull and haul avd^ay 
on the ropes when the proper time should come. 

* This wss sAin the eatioitt in lets years ; their strongeet oommaii ropes were 
from the leaves of the oabbage-tree, after steeping them in water, and a itroag and 
faeahar WA of 4>ii^ed rope was made liylliem of Z have hCd swOi madelCf 
|0ZalmesliMrthesrtfrM^ llda 
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l!hen they told off a certain number to go to the entrance of the cave 
where the moneter dwelt, while others were well armed with hard-wood 
digging spades*** and clubs, with long spears, and rib-bones of whales, and 
with short wooden cleavers or halberts. Last of all, they carefully placed 
and laid their ropes and nooses, so that the monster should be completely 
taken and snared in them ; and then, when all was ready, the men who had 
been appointed to go up to the mouth of the cave to entice and provoke the 
creature to come forth, went forwards ; but, lo ! before they had got near to 
the cave, the monster had already smelt the odour of men. 

Then it arose within its cave. And the men who had gone forth to 
provoke it heard the rumbling of its awful tread within the cave, resembling 
the grating noise of thunder. Notwithstanding, tliey courageously enticed 
it forwards by exposing themselves to danger and running towards it, that 
it might come well away from its cave ; and when the monster saw the food 
for its maw by which it lived, it came forth from its den ramping with joy. 

Now this monster had come fearlessly on with open mouth, and with its 
tongue darting forth after those men ; but in tiie meanwhile they had them- 
selves entered into the snares of ropes, and had passed on and through 
them, and were now got beyond the set snares — the ropes, and nooses, and 
snares, all lying in their proper positions on the level ground. 

At this time those men were all standing around below when the huge 
head of the beast appeared on the top of the little hill, and the other men 
were also ascending that hill and closing in gradually all around ; the 
monster lowered his head awhile and then came on, and then the men, the 
liUle party of provokers, moved further away on to the top of another 
hillock, and the monster following them entered the snares 1 At this the 
men on that little hill stood still, then the monster moved on further and 
luribsar towards them, climbing up that ascent also, so that when its head 
atpeared on the top of that second hiUook its fore legs were also within the 
set loops of the big snare. 

it was that the simultaneous cry arose from the party who were 
ittnding on ^e top of the litfle hill watching intently, ** Good ! c^itel 1 
it iWs entered t it is imclbsed \ puU t haul away 1** And that other party, 
who wire sB holding on io the several ropes, amdously waiting for the 
hearing pulled away heartily, imd, lo I it came to 
thty all bad planned and wished fox^the monster was 
in ywT middle of its belly* 

f ke) h$ Ju 0 t M well temei alanm ia 1^; it was 

liel and uisd for diggCng da*, and as 

' "" 'll 
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Now it began to lash about furiously with its tail, feeling more and notore 
the pain arising from the severe constriction of its stomach by the ropes. 

Then the bearers of arms leaped forth. A wonderful sight I The 
monster's tail was vigorously assaulted by them ; they stabbed it over and 
over witli their hardwood digging picks and their long spears, and pounded 
it with their clubs, so that even its head felt tlie great amount of pain 
indicted on its tail, together with that arising from the severe constriction of 
the ropes on its softer parts. Now the monster began to rear and to knock 
about dreadfully with its head ; on seeing this, the enticing band of pro- 
vokers, who had still kept their position in front, again began to entice it to 
make straight forward after them, by going up close to it and then running 
away from it, when, on its attempting to stretch out after them, they suddenly 
faced about in a twinkling, and began to jday away upon the monster’s head 
with very good effect. Oh ! it was truly wonderful to behold 1 

By this time, too, the party of rope-pullers had succeeded in making fast 
all their ropes to the several posts they had fixed in the earth all round 
about for that purpose ; this done*, they also seized their weapons and 
rushed forward to assist their comrades in beating the monster’s hcad~ 
this being now the part of it which reared and knocked about the most 
violently. Now, the assault on its head was carried on alternately by those 
men, combined with the others who began it, and who for that purpose 
divided themselves into two parties, when one party rushed forward and 
delivered their blows, and the hideous head was turned towards ih6m» and 
they fell back a bit, the other band came on on the other side and delivered 
their battery, either party always beating in the same place* After a while 
the monster became less vigorous, although it still raged, for itif whole body 
was fast becoming one vast mass of braises through the incessant and 
hearty beating it was receiving. 

Still the fight was prolonged ; prodigies of strength and valour, ability, 
and nimbleness were sliown that day by that valiant band of 170, whose 
repeated blows were rained upon tlie monster. At last the monster yielded 
quietly, and there it lay extended at full length on the ground, stretched 
out like an immense white larva’^ of the rotten white pine woodi quite dead« 

By this time it was quite dark ; indeed, night. So they left it until the 
morning. When the sun appeared they all arose to cut up this big fish.f 
There it lay, dead i Looking at it as it lay extended, it resembled a 

* The word ia huku* 1 suppose this large grab has been selected hr a eompstisda 
Owing to its dying helplesBly extended, and its plvmp, fat appearance. 

t X hate tzimelated this word { ika), wherever it ooonrs in the Storys by ** this 
Miigeneof its prkeipal meanings; but it would omy a very dlKesmi mie to a list 
giilsttdy* Bern it would be fuit synonymoiu with whale, or large msiine^ 
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larg6 whale,* but its general form or appearance was that of the great 
Urardft with rigid spiny crest, while the head, the legs, feet, and claws, the 
tail, the soalea, the skin, and tlie general spiny ridges, all these resembled 
those of the more common lizards (tuatara ). Its size was that of the sperm 
whale (paraoa). 

Then this man-devouring monster was closely looked at and examined 
for the first time — the wretch, the monster, that had destroyed so many 
persona, so many bands of armed men and travelling parties ! Long, 
indeed, was the gazing ; great was the astonishment expressed. At last, 
one of the many chiefs said, ** Let us throw off our clothing, and all hands 
turn to out up this fish, that we may also see its stomach, which has 
swallowed so many of the childi-on of meii.| 

Then they began to cut it open, using obsidian and pitch-stone knives, 
and saws for cutting up flesh made of sharks’ teeth, and the shells of sea 
and of fresh- water mussels ( Unio), On the outside, beneath its skin, were 
enormous layers of belly fat (suet), thick and in many folds. Cutting still 
deeper into its great stomach or maw, there was an amazing sight. Lying 
in heaps were the whole bodies of men, of women, and of children ! Some 
other bodies were severed hi the middle, while some had thoii* heads off, and 
.some their arms, and some their legs ; no doubt occasioned through the 
working of the monster’s jaws and the forcible muscular action of its 
enormous throat in swallowing, when the strong blasts of its breath were 
emitted from its capacious and cavernous belly. 

Atid with thorn were also swallowed all that apiiertoincd to thorn — ^their 
greenstone war-oluba, their short-knobbed clubs of liardwood, their weapons 
of whales* ribs both long and short, their travelliug staves of rank, their 
halbert^shaped weapons, their staffs and spears — there they all were within 
the bowels of the monster, as if the place was a regular stored armoury of 
war. Here, also, were found their various ornaments of greenstone for 
both neck and ears, and sharks’ teeth, too, in abundance (nmko). Besides 
idl those there were a great variety of garments found in its maw : fine 
bordered fiat^mats ; thick impervious war- mats, some with ornamented 
borders ; chiefe* woven garments made of dogs’ tads, of albatross foatbors, 
of kiwi feathers, of red (parrot) feathers, and of seals’ skin, and of white 
dogs* skin ; also, white, black, and chequered mats made of woven flax, and 
gariOents of undressed flax (Phonnium)^ and the long-leaved kahakaha 
speifiss/, and of many other kinds. 

j ♦ iiid tohetriL 

% m frightful liaord, now oxtinot. 

\ i dfisoendants of Tiki; Tiki being, in thair mythology, the 

' > WislW cr progttaitot of .pMiii.' 







All the dead bodies, and parts of bodies, the conquerors scooped out and 
threw into a heap, and buried in a pit which they dug there. And that 
work over they proceeded to out up the fish into pieces; and when they had 
examined its fat and suet, they expressed its oil by clarifying it with heat, 
which was eaten by the tribe ; and so they devoured and consumed in their 
own stomachs their implacable foe. This done, they all returned to Botorua 
and dwelt there. 

2. The Killing of Pekehaua, 

After the destruction of the monster Hotupuku, the fi^me of that exploit 
was heard by all the many tribes of the district of Eotorua. Then a 
messenger was sent to those heroes by Hororita, or by some other chief, to 
inform them that another man-eating monster dwelt at a place called 
Te Awahou, and that the existence of this monster was known, just as in 
the former case of the one that dwelt in the plain at Kaingaroa. The 
travelling companies of the districts of Waikato and of Fatetere were never 
heard of ; and so the travelling companies of the Botorua district, which 
left for Waikato, were also somehow lost, being never again heard of, Wlxea 
the people of Botorua heard this news, those same 170 heroes arose, from 
out of noumy warriors, and set forth for Te Awahou. Arriving there, they 
sought for information, and gained all they could. Then they asked, 
“ Where does this monster dwell The people of the place replied, Jt 
dwells in the water, or it dwells on the dry laud, who should certainly 
know ; according to our supposition, no doubt it is much like that one which 
was killed.” 

Hearing this, they went to the woods, and brought thence a large 
quantity of supplejacks (Rhipogonum acandens)^ with which to make waters 
traps of basket-work. Those they interlaced, and bound firmly together 
with a strong trailing plant {Muklenbeckia complexa\ so that when th^ were 
finished the traps consisted of two or even three layers of canes or supple- 
jacks. Then they twisted ropes wherewith to set and fix the water-traps, in 
order to snare the monster, and these were all done. Then tiiey ma^e 
similar plans and arrangements for themsdves, as <hi the former ocoasion 
when the first one was killed. All being ready, the baud of heroes set 
reciting their forms of spell, or charms, as they wont along ; those were of 
various kinds and potencies, but all having one tendeficy, to enable tl^m^^to 
overcome the monster. Onwards they went, and after travelling acme 
distance, they neared the place, or water-hole, where it was said 
lived ; tiie name of that deep pool is Te Warothi (is., the Black 
They traveUed on until they gained the high edge of &e riv^ s side, 
they again recited their charms and spellii^ which done; the 170 prmiiweA 
^ eimittnp on ^t>ery spot, " X 
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Then ihay diligently Bought out among themselyes a fearless and 
oourageous man, when a chief named Pikata presented himself and was 
selected. He seized the water-trap, which was decorated on the top and 
sides and below with bunches of pigeons' feathers ; the ropes, also, were all 
lisatened around the trap, to which stones were also made fast all round it, 
to make it heavy and to act as an anchor and to keep it steady ; and, having 
seized it, he plunged into water with his companions, when they boldly 
dived down into the spring which gushed up with a roanng noise h:om 
beneath the earth. While these were diving below the others above were 
diligently employed in performing theii* several works, viz., of reciting 
powerfiil charms and spells,* of which they uttered all they knew of various 
kinds and powers, for the purpose of overcoming the monster. 

Now it came to pass that, when the spines and spear-liko crest of the 
monster had become soft and flaccid, through the power of those spells and 
charms, for they had been all erect and alive in full expectation of a 
rare cannibal feast, Pitaka and his cliosen companions descended to the 
very bottom of the chasm ; there they found the monster dwelling in its 
own nice home ; then the brave Pitaka went forwards, quite up to it, coax- 
ing and enticing, and bound the rope firmly aroimd the monster ; which 
having done, lo t in a twinkling, he (Pitaka) had clean escaped behind it ! 
Then his companions pulled the rope, and those at the top knew the sign, 
and hauled away, and drew up to the top their companions, together with 
the monsto, so that they aU came up at one time. Nevertheless, those 
above had also recited all manner of charms for the purposes of raising, 
lifting, and upbearing of heavy weights, otherwise they could not have 
hauled them all up, owing to their very great weight. 

For a while, however, they were all below ; then they came upwards by 
degrees, and at last they floated all together on the surface. Ere long they 
had dragged the monster on shore on to the diy land, where it lay extended; 
lhan they hastened to hit and beat with their clubs the jaws of this immense 
Now this inonster had the nearer resemblance to a fish, because it 
jhad its habitation in the water. 

* tfpwards of ten khidi of spoUt ere hero, and in other parts of these jkiories, parti- 
CItely suSationed by name ; bat as we have nothing synonytxu>as in BngUsh, their mum 
oaaaot W wdl translatad, and it would take as many pages of MS. to explain them. 

^ Amoag them were iqidds daostng weariness to the foe, spells for the spearing of fanftsha# 
^ (mailfrfh 4^ to tite warding off attack, and lor the prc^e<ttion of the xhen from the 
; to eaustog bravery, for returning like-{o^lhce in attack, for uplifting tot 

powerless, etc., etc., all more or less curious, but mostly very 
. Of apells and charms, exorcisms and Incantations— to good or to 

; ; Kew Zealander possessed hundreds, higet^uely 

lew.however.if any,pf themopuidbe termed prayers. 
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So tiiien went forth the loud pealing call to all the towns and villages o 
the Botorua district* And the tribes assembled on the spot to look at and 
exaiainu their implacable foe. There it lay dragged on to the dry land on 
the river’s side, in appearance very much like a big* common whale. Tet 
it was not exactly like a full-grown old whale ; it was more, in bulk, as the 
calf of a big whale as it there lay* 

They then commenced cutting-up that fish as food for themselves ; on 
laying its huge belly wide open there, evei*y thing was seen at one glance, all 
in confusion, as if it were the centre of a dense forest/** For, going down- 
wards into its vast stomach, there lay tlie dead, just as if it wore an old 
bone-cave with piles of skeletons and bones — bones of those it had swallowed 
in former days. Yes, swallowed down with all their garments about them, 
women and children and men ! There was to be seen the enormous heap 
of clothing of all kinds; cluefs’ mats of dogs’ tails and of dogs’ skins — wliite, 
black, and chequered — with the beautiful woven flax-mats adorned with 
ornamental borders, and garments of all kinds. There were also arms and 
implements of all kinds f; clubs, spears, staves, thin hai'dwood chopping 
knives, white whalebone clubs, carved staffs of rank, and many others, 
moluding even darts and barbed spears, which the monster had carried off 
with its food. There these arms and implements all were, as if the place 
were a store-house of weapons or an armoury ! 

Then they proceeded to roast and to broil, and to set aside of its flesh and 
fat in large preserving calabashes, for food and for oil ; and so they devoured 
their deadly enemy all within their own stomachs ; but all the dead they 
buried in a pit. 

Then every one of tliose valiant warriors returned to their own homes. 
The name of that village, where they were for a while encamped, was 
Maugungu (i.a,, broken bones). 

So much for thy victorious work I 0 thou all-devouring throat of man, 
that thou shouldest even seek to eat and to hunt after tlie flesh of monsters 
as food for thee 1 

8. The Killing of Kntaore, 

When the fame of those victors who had killed the monster Pekehaua 
reached the various towns and villages of Tarawora, of Botokakahi, and 
of Okataina, the people there were filled with wonder at the bravery of those 
men who had essayed to destroy that terrible and malicious man-devoorer* 

Then they began to think, very likely there is also a monster in ttie road 
to Tikitapu, because the travelling companies going by that plac6 to Botorua 

* The words are : Koieriu o Taue-M^ata f the hollow stomaoh, or oentre of 
TimS-Mahttta--r|^S*, the god of forests ; Ta&e-Hahuta being the god of forests. 

f feu khkdi aid here Ouuiuerated, all of hardwood tod hard white whale’s-hoits* 
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are never once heard of ; tljeir relations are continually enquiring, “ Have 
they arrived at the place to which they went?” but there is no response ; 
therefore they are dead. Hence it follows that the sad thought arises 
within, were they killed by some monster ? or, by some travelling man like 
themselves ? or, by some armed marauding party of the enemy ? 

But tlie chief of Tikitapu and of Okaroka, whose name was Tangaroa- 
mihi, knew very well all along that there was a monstrous beast at Tikitapu, 
although he did not know that the beast there residing ate up men ; the 
chief always believed that it dwelt quietly, for it assumed the very air of 
peace and quietness whenever the chief and his men went to the spot where 
it dwelt to give it food ; and that beast also knew very well aU its feeders, and 
all those who used it tenderly and kindly. Nevertheless, when they had 
returned &om feeding it to their village, and any other persons appeared 
there going by that way, then tliat monster came down and pursued those 
persons and devoured them as food. 

Now the manner of acting of this ugly beast was very much like that of 
a (bad) dog which has to be tied to a stick (or clog). For its knowledge of 
its own masters was great ; whenever its master, Tangaroamihi, went there 
to see it, its demeanour was wholly quiet and tractable, but when people 
belonging to another and strange tribe went along by that road, then it arose 
to bark and growl at them; so that, what with the loud and fearful noise of 
its mouth, and the sharp rattlings of its rings and leg-circlets, great fear 
came upon them, and then he fell on them and ate them up. 

Now when the multitude everywhere heard of the great valour of those 
men, the tribes all greatly extolled tliem, and wondered exceedingly at the 
prodigious powers of those four chiefs. 

Then it was that the chiefs of Botokakahi, of Tarawera, of Okataina, 
and of Botorua began to understand the matter, and to say, '*Ohl there is 
perhaps a monster also dwelling in the road to Tikitapu, because the travel^ 
Ung parties going &om those parts to Botorua, as well ae those ooxning from 
Botorua to these five lakes, are never heard of.” For when the travellers 
went to Botorua by the road of Okareka they safely arrived thither; and 
so when they returned by that same way of Okareka they reached their 
homes in safety; — ^but if the travellers went from Tarawera to Botorua by 
tfho road of Tikitapu,' they never reached Botorua at somehow they 
always got lost by that road. 

so again it was witih the people from Botokakahi, travelling thence 
to Botorua ; if th^ went by the road leading by Pareuru, they safely 
at Botova, and also in returning from Botorua ; if they came back 
^ that fiaiha they reached tiieir villages at Botokakahi in safety ; 

WM sometiilng or other m lhat road by Tikitapu whidi 
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caused men*8 hearts to dislike gi*eatly that way, beoauao those who traTelled 
by it were lost and never heard of. 

Therefore, the hearts of those who remained alive began to stir within 
them, BO that some even went as for as to say— Perhaps that chief 
Tongaroamihi has killed and destroyed both the travelling parties and the 
armed parties who travelled by the way of Tikitapu.” But that chief 
Tangoroamihi had shown liis hospitality and expressed his kindly feeling to 
the enquirers who went to his town to seek after those who were missing. 

Now, however, when tlie suffering people hoard of the exceeding great 
valour of those four chiefs in their slaying of monsters, then they con- 
sidered how best to fetch them to come and to have a look at Tikitapu. 

So their messenger was sent to those brave heroes, and when they heard 
from him the message, tliey all bestirred themselves, that same 170, for they 
were greatly delighted to hear of more work for them in the line of slaying 
monsters. So they immediately commenced preparations for their journey 
to Tikitapu, some m pounding fernroot, some in digging-up convolvulus 
roots, some in taking whitebait (Galaidas attenuatus), and some in dredging 
freshwater mussels, all to be used as food on their jonmey to Taiapu, to the 
mount at Moerangi, for Moerangi was the place where that noxious beast 
called Eataore dwelt. 

In the morning, at break of day, they arose and started, taking their 
first meal far away on the great plain, at a nice kind of stopping-place. 
When they had scarcely finished their meal they commenced conversation 
with the usual talk of warriors on an expedition ; for at this time they did 
not exactly know whether it was really by a monster, or by the people 
dwelt thereabouts, that all tliose who had travelled by that road, whether 
armed parties or whether singly, had been destroyed. 

When this armed-party took their joum^, they also brought away wifli 
them the necessary ropes and such things, which had been previously ma^te 
and got ready. Tliey knew that such (as they had heard) was the evil 
state of all the roads and ways of that place, therefore they sat awhile and 
considered, knowing very well the work they had in hand. 

However, when the eating and talking were ended, they again arose and 
recommenced their march. They entered the forest and traversed it, 
quitting it on the other side. Then the priests went before the party to 
scatter abroad their spells and eharms, that is to say, their MocM 
iredtations* But they acted just the some on this os on ibrnar occosicni 
alreofy related. ^ 

Thoy recked bU the diarms and spells they hod imA agoiiniA 
Botcqimlm'** and Pekehaua, gdng mi ai^ reoitr^ os tlisy wtet; >1 tM 

' j ■ " ii - ' . ' Ill r 
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they made np their minds to halt, so they sat down. Then it was that the 
people in the villages, under the chief Tangaroamilii, gazed watchfully 
upon that armed party there encamped, thinking it was a party of their 
enemies ooming to fight and to kill ; but in this they were deceived, it being 
altogether a different party. 

A long time the party remained there, watching and waiting, but 
nothing came. At last one of the chiefs got up and said — ** Where- 
abouts does this noxious beast that destroys men dwell Then another of 
those chiefs replied — “ Who knows where, in the water, or in the stony cliff 
that overhangs yonder On this they set to work, and closely examined 
that lake ; but alas ! the monster was not to be found there ; nevertheless, 
the api^^ance of that water was of a forbidding fearful character, that is 
to saj^He fear was caused by the peculiar glitter of tlie water, as if 
Btrangj||p|^d darkly shaded, having the appearance of the water whence 
the greenstone is obtained. But notwithstanding all that, they could not 
detect any kind of chasm or deex) dark hole in all that lake, like the hole in 
which Pekehaua was found. 

Then certain of the chiefs said to the priests, “ Begin, go to work ; select 
some of your potent charms and spells.** So those were chosen and used ; 
the priests recited their charms, causing stinging like nettles, and their 
charms of stitching together, so that the bubbles might speedily arise to the 
surface of the lake, if so be tliat the monster they sought was there in the 
water. At this time one of the priests arose, upon the word spoken forth 
by one of the chiefs of the party, and said, “ It is all to no purpose ; not a 
single burst, or rising, or bubble has arisen in the water of Tikitapu.” 

Then they turned their attention upwards to the stony cliff which stood 
before them ; when, before they had quite finished their spell, causing nettle- 
stinging, and were reciting their lifting and raising charms, a voice was 
heard roaring downwards from the overhanging precipice at Moeraugi, as if 
it were the creaking of trees in the forest when violently agitated by the 
gale ; thm they knew and said, ** Alas ! the monster’s home is in the cave 
in the stony cliff.” 

'Vpon tiliis the whole body of 170 arose and stood ready for action ; for 
they also were that they had found food for their inner man. In their 
iljansing, however, they were not forgetful, for they immediately commenced 
rating their powerful charms and spells ; all were used, of each and every 
were |rft unsidd; the several priests made use of that 
hitog Iheir peculiar work. 

now to worfc^ and soon they got hear to the entrance of the 

, ^ elgh^^ kinds Id cluums sad spsiUs ars^me iJso psrhsnhurised, and then 

thf fivaa in a inssp. 
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cave in the rock whore this noxious cannibal boast dwelt. At last they got 
up to the cave, where tho whole band quietly arranged themselves, and 
took a long time to consider how to act. At length the valiant, fearless 
men arose — men who had already bound monsters fast— and, seizing the 
ropes, wont forward into tlie cave. There they saw that noxious beast 
sitting, and staring full at them ; but, oh ! such fearful eyes 1 Who can 
describe them ? In aj^pearance Hke tho full moon rising up over the 
distant dark moujitain range ; and when gazed at by the band, tliose 
hideous eyes glared forth upon them like strong daylight suddenly flashing 
into the dark recesses of the forest. And, anon, lo 1 they were in colour 
as if clear shining gi-eenstone were gleaming and scintillating in the midst 
of the black eye-balls 1 But that was really all that gave rise to the 
appearance of fear, because the creature's spines and crest of lil||||K spears 
had become quite flaccid and powerless, through the potent onH^ous of 
the many weakening spells which had been used by those numerous 
warriors, that is to say, priests. 

Then they managed to put forth their hands stealtliily over its huge 
head, gently stroking it at the same time. At length the rope was got 
round the monster’s neck and made secure ; another rope was also slidod 
further on below its fore-legs, and that was firmly fixed ; twice did those 
brave men carry ropes into the cave. Having done all this they came out 
to their friends, those of the 170 warriors who had been anxiously ^^Tiiting 
their return, and who, when they saw them emerge, enquired, Are your 
ropes made fast?” They replied, “Yes; the ropes ai'o fastened to the 
monster ; one round the neck and one round the middle.” Then the 
enquiry arose, “ How shall tho dragging of it forth from its cave, and its 
destruction, be accomplished ?” When some of tho chiefs replied, ** Lot us 
carry the ropes outside of the trees which grow around, so that, when the 
monster begins to lash and bound about, wo shall be the better able to 
make them fast to their trunks.” Then others said, All that is very 
good, but how shall we manage to kill it ?” Some replied, “ Why should 
we trouble ourselves about killing it ? Is it not so fastened with ropes that it 
oaimot get away ? Just leave it to itself ; its own great strength will cause 
it to jump violently about, and jerk, and knock, and beat itself ; after that, 
we having made the ropes fast to the trees, the destroyers can easily run in 
on it and kill it ; or, if not, let us just leave it alone to strangle itself in the 
ropes/* So all this was carried out by those 170 brave warriors. 

Then the several men having been all properly placed, so as to hold and 
handle and drag the ropes effectually ; the word of command was given, 
« Haul away 1” and then they all hauled with a will 1 But, wonderM to 
]t^ld/ontirely owing to the cave being in the face of the perpendionlar 
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cliff, almost simultanoously with tho first pull, lo ! the monster was already 
outside of tho outranco to the cave. But then, in so saying, tho potent 
work of the priests in reciting their raising and uplifting charms must be 
also included in the cause of the easy accomplishment. The moment that 
the monster’s groat tail was outside clear of tho cave, then its head began 
to rear and toss and plunge, frightful to behold ! On seeing this, they 
loosened a little the rope that held it by its middle ; when, lo ! its head was 
close to tho trees, against which it began to lean, while it knocked about 
its tail prodigiously. The men, however, were on tho watch, and soon tho 
two ropes wore hauled tightly up around tho trees, notwithstanding tho 
jerkings and writhings of its huge tail. There, at last, it was, lashed fast 
close to the trees, so that it could only wriggle a little that is to say its 
tail. 

Then the armed men came on ; they hanged and heat and clubbed away 
at the monster, which now lay like a rat caught in the snare of a trap ; and 
it was not long before it was rpiite dead, partly through the blows and 
bruises, and partly through tho ropes ; and so it came to pass that it was 
killed. 

The fame of this great exploit was soon carried to all those tribes who 
had fetched and sent Purahokura on his errand to Tikitapu. Then they 
assembled at tlie place, and saw with astonishment their deadly foe lying 
on the ground, just like a stranded whale on the sea^shore, even so this 
noxious monster now lay extended before them. Then arose tho mighty 
shout of derision fi-om all both great and small, the noise was truly deafon- 
ing, loud sounding, like that arising from the meeting together of tho strong 
currents of many waters I 

Early tho next morning the people arose to their work to cut up their 
fish ; then was to bo seen witli admiration tho dexterous use of the various 
sharp-cutting instruments — of the saw made of sharks teeth, of the sea 
mussel-shells, of tlie sharp pitch-stone knives, of the freshwater mussel- 
shells, and of the flints. Truly wonderful it was to behold, such loads of 
fat 1 such thick collops ! This was owing to the cannibal monster con- 
tinually devouring men for its common food at all times and seasons , it 
never knew a time of want or a season of scarcity ; it never had any winter, 
it was always a jolly harvest time with itl How, indeed, should it have 
been otherwise ? when the companies of travellers from this place and from 
thit place were continually passing and ropassing to and fro ^ therefore it 
came to pass that its huge maw was satiated with food not including, thn 
food given to it by its master Taugaroamihi — and therefore it came to be so 

very fat. . . i ji * 

So the big fish was cut up. As they went on with them work, and got 
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at lengfli into its stomach, there the cannibal food which it had devoured 
was seen! there it lay — women, children, men — ^with their garments and 
their weapons. Some were found chopped in two, both men and weapons > 
no doubt through the action of its terrible lips in seizing them t others were 
swallowed whole, very likely through its capacious mouth being kept open, 
when the strong internal blasts from its great gullet drew down the men 
into its stomach ! For you must also know, that this cave is situated near 
to the water, so that whenever a party came by water paddling in their 
canoe to Tikitapu, and the canoe came on to tlie landing place, this monster, 
Kataore, seeing this, came out of its cave, and, jumping into the water, 
took the canoe with the men in it into its stomach, so that both men and 
canoe were devoured instantaneously I 

The victors worked away until they had taken everything out of its big 
maw, both the goods (of clothing and instruments as before) and the 
dead ; the dead they buried in a pit. Then they finished cutting up that 
big fish; some of it they roasted and broiled; and some tliey rendered down 
in its own fat, and preserved in calabashes ; and so it came to pass that it 
was'^all eaten up, as good food for the stomach of man. 

But when the news of this killing was carried to the chief Tangaroamihi, 
to whom this pet Saurian belonged, and he heard it said to him, — What 
is this they have done; thy pet has been killed?” The chief enquired, **By 
whom?” and they answered, “By the tribe of Tama” (Ngatitama). On 
hearing this the heart of Tangaroamilii became overcast with gloom, on 
account of his dear pet which had been killed ; and this deed of theirs was 
a cause of enmity and war between Tangaroamihi and those who had 
destroyed his pet; and it remained and grew to be a root of evil for all the 
tribes. Thus the story ends. 

It should bo briefly noticed, in conclusion, that the name of this chief 
(Tangaroamihi), is one highly suited to the evmt; or it may have been given 
to him at an earlier date, through his having a pet reptile. Tafi^aroa is 
the name of the god, or creator or father and ruler, of all fishes and reptiles; 
(though Punga is sometimes spoken of as a god possessing similar powers, 
but perhaps over only a certain natural section of those animals;*) and mihi 
moans, to show affection for, or to lament and sigh over, any one, — ^present 
or absent, living or dead ; — so that Tangaroamihi might mean, (1) that this 
chief lamented over the death of one of Tangaroa’s family, or tribe ; or (2) 
that he ever liked and showed great affection towards one of them. 

^ ♦ Vitk the heghming of the followittg fable,— “ The Shark and the large Lizard,’’ aai 
tlM note there. 
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1. — Th4 FabU of ih§ Shark and the Large Liz.ard — (Guana). 

In days of yore the large lizard and the shark lived together in the sea, 
for they were brothers, both being of the children of Punga.* The lizard 
was the elder and the shark the younger. After some time they fell out, and 
as the quarrel was great and protracted, the lizard, vexed at the conduct of 
bis younger brother, determined to leave off dwelling in the sea, and to 
reside on the dry land, so he left the water.! But just as he had got on the 
shore, his brother the shark swam up to where he was on a rock, and 
wished him to return, saying — “ Let you and I go out to sea, to the deep 
water.” The lizard replied, with a bitter curse, saying — Go thou to the 
sea, that thou mayst beoomo a relish of fish for the basket of cooked roots. 
On this, the shark retorted with another curse, saying — “ Go thou on shore 
that thou mayst be smotliered with the smoke of the fire of green fern.”|| 
Then the lizard replied, with a laugh, ” Indeed, I will go on shore, away up 
to the dry land, whore I shall be looked upon as the personification of the 
demon -god Tu,§ with my spines and ridgy crest causing fear and affright, 
so that all will gladly get out of my way, hurrah I” 

2. The Battle of the Birth * — (A Fable of the Olden Time.) 

In ancient days, two shags met on the seaside. One was a salt-water 
bird and the other was a fresh-water bird ; nevertheless, they were both 
shags, living alike on fish which they caught in tlio water, although they 
differed a little in the colour of tlieir feathers. The river-bird, seeing the 
sea-bird go into the sea for tlie purpose of fishing food for itself, did the 

Aooordiug to the Maori mythology (in which each portion, or kingdom, of Nature 
had a different origin or progenitor), Punga was the father, or former, of fishes and 
reptilee. 

t Darwin, in his ** Naturalist's Voyage " (eh xvii.), writing of the large aquatic lizard 
{dmbtyrhgfichuM crUta$u$)t has some curious remarks very applicable here. 

t Boots is not in the original, which has merely ** kete nuioa "—basket of cooked 
HhpOt understood); but the meaning is femroot, or sweet potatoes. Our eomtnon 
potatoes were not then known to the New Zealander, otherwise I should have preferred 
that word. Sweet potatoes" (orkwmra) would not answer well, as this food was not in 
nee all the yaer round ; and ** vegetables " would mislead, as such were never alone cooked 
sate in times of great soaroityt The aUusion is os to the Maori manner of serving-up and 
Se^h^; food before men, each basket having a bit of fish or flesh, ss a savour, placed on 
thefo^. 

1} ,l4ad often heard of the old mode of capturing this (the edible) lizard, which lived in 
(burtowsl at the foot of trees, and was made to^appear by smoking them out ; forty 
ago this animal was still being eaten by an inland tribe named Bangitane. (Vide 
me(eatrmt ftmtipogh^p* fid, ond /rom NichoUut p- 84* 
j iv waa fire nmne of the Now Zealand god of war. 
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Bame* They both dived repeatedly, seeking food for themselves, for they 
were hungry ; indeed, tlie river-bird dived ten times, and caught nothing. 
Then the river-bird said to his companion, If it were but my own home, 
I should just pop under water and find food directly ; there never could be 
a single diving there without finding food.’* To which remark his com- 
panion simply said, “ Just so.” Then the river-bird said to the other, 
** Yes, thy home here in the sea is one without any food.” To this insulting 
observation the sea-bird made no reply. Then the river-bird said to the 
other, ** Come along with me to my home; you and I fly together.” On 
this both birds flew off, and kept flying till they got to a river, where they 
dropped. Botli dived, and both rose, having each a tish in its bill ; then 
they dived together ton times, and every time they rose together with a fish 
in their bills. This done the sea-bird flew away back to its own home. 
Arriving there it immediately sent heralds in all directions to all the birds 
of the ocean, to lose no time but to assemble and kill all the fresh -water 
birds, and all the birds of the dry land and the forests. The sca-bhds 
hearing this assented, and were soon gathered together for the fray. In 
the meanwhile, the river-birds and the land and forest birds were not idle ; 
they also assembled from all quarters, and were preparing to repel their 
foes. 

Ere long the immense army of the sea-birds appeared, sweeping along 
grandly from one side of the heavens to the other, making such a terrible 
noise with their wings and cries. On their first appearing, the long-tail fly- 
catcher (Rhipidtira flaheUifera) got into a towering passion, being desirous 
of spearing the foe, and danced about presenting his spear on all sides, 
crying “ Ti! ft Then the furious charge was made by the sea-birdfi. 
In the fli'st rank came, swooping down with their mighty wings, the 
albatross, the gannot, and the big brown gull (ngoiro)^ with many others 
closely following ; indeed, all the birds of the sea. Then they charged 
at close quarters, and fought bird with bird. How the blood flowed and 
the feathers flew I The river-birds came on in close phalanic, and dashed 
bravely right into their foes. They all stood to it for a long time, fighting 
desperately. Such a sight 1 At last the sea-birds gave way, and fled in 
confusion. Then it was that the hawk soared down upon them, pursuing 
and killing; and the fleet sparrow-hawk darted in and out among the 
fugitives, tearing and npping ; while the owl, who could not fly by day, 
encouraged, by hooting derisively, Thou art brave I thou art victor !” ;+ 
and the big parrot screamed,. Remember ! remember I Be you ever 
remembering your tbraslung !”t 

jiL 

* lift {4int little note, uttered as it hope, and iwirU, and opens its iaU. 

t Tod hon / tod hoH /” was the owl's ory, which the words a little resemhle. 

t ** Kia iro / kia iro was the ory of jthe parrot. 
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In that groat battle, those two birds, the tiitii (Haladroma Hrinatrijoi=^ 
petrel), and the taikof' were made prisoners by the river-birds ; and hence 
it is that these two birds always lay their eggs and rear their young in the 
woods among the land-birds. The tiitii (petrol) goes to sea, and stays away 
there for a whole moon (lunar month), and when she is full of oil, for her 
young in the forests, she returns to feed them, which is once every moon. 
From tliis circumstance arose with our ancestors the old adage, which has 
come down to us, tiitii whangainga tahi;" literally, A tiitii of on^ 

feeding : meaning, Even as a tiilii bird gets fat though only fed well once 
now and thm,\ 

Appenwx. — Note to p, B2. 

This is an astonishing fact, but it is strictly true, though, I believe, 
scarcely known. I, therefore, with great pleasure, give in a note an extract 
or two from an interesting letter “ On the Native Songs of New Zealand^'" 
written nearly twenty-five years ago, by a talented musician and author of 
several works on music (Mr. J. H. Davies, of Trinity College, Cambridge), 
which letter was printed as an appendix to one of Sir O. Grey’s works 
on Now Zealand ; and though highly worthy of being read and of being 
deeply studied — especially by a trained musician — it is, I fear, but very 
little known among us. 

* Oil this bird, the Taiko, I have formerly often heard, particularly at the northern 
parts of the North Island, but have never seen one. It is scarcely known here in Hawke 
Bay, save by name to a few of the oldest natives. An old chief at Te Wairoa told mo 
that he had known of two which were seen together on the shore of Portland Island 
(Hawke Bay), many years ago, one of which was snared and eaten. From another very 
old ohief I had heard of two having been once cooked in a Maori earth-oven as a 
savoury mess for a travelling party of rank ; and from his story it would appear as if the 
bird could have been easily taken in its habitat, at the will of the lord of the manor ; 
for, on that travelling party arriving at the pa, one of the chiefs* wives remarked, 

** Alas I whatever shall 1 do for a tit-bit to set before our guests The ohief said, <*1*11 
get you some.** He then went out and soon returned with two Taikosy which were cooked 
and greatly relished. This bird is said to have been large, plump, and fat, and highly 
prieed for food, and only to be obtained on exposed ooeanio headlands and islets. (There 
are email rocky islets called by its name, Momaiko.) Possibly it may be a large species 
of petrel or pniB&n ; although, if the imperfect Maori relation is to be depended on, its 
beak was more that of to albatross. 

t This proverb would be used by the New Zealanders on various occasions ; sudb 
as (1) "When chiefs of lower rank would bring a present (annual, perhaps, as of sweet 
potatoes at hianrest*iime>, to their superior ohief : (2) When a travelling party 

arrites at a village, and something particularly good, or extra, which perhaps had been 
iteved up or set by, or Just obtained with difficulty or labour, should be given to the 
party) on Btwlk oetosions the proverb might be used. Much like (here) our sayings of| 
don’t kill a pig every day)** *'lnluokto»day;** ** Just in time,** du. 
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Firsts Mr. Davies writes of ** the enharmonic scale of the ancient 
Oreeks*' (which has long been lost, and which, indeed, has been disputed), 
^at “ it consisted of a quarter-tone, a quarter-tone and an interval of two 
tones, an interval somewhat greater than our third major and that this 
long-lost ancient scale has been found to exist among the Arabians, the 
Ohinese, and the New Zealanders, 

As the highest art is to conceal the art and to imitate nature, that 
mighty nation the Greeks, with an art almost peculiarly their own, having 
observed these expressions of natural sentiment,'* stated fully in the pre- 
ceding paragraph, thence deduced certain laws of interval, by which, 
while they kept within the limits of art, they took care not to transgress^ 
those of nature, but judiciously to adopt, and as nearly as possible to define, 
with mathematical exactness, those intervals which the uncultured only 
approach by the irregular modulation of natural impulses* * ^ ^ 

Hence, I conceive the reason of the remnant of that scale being found 
among most of those nations who have boon left to the impulses of a * nature- 
taught ’ song rather than been cramped by the trammels of a conventional 
system — the result of education and of civilisation/' 

** Plutarch remarks, that the most beautiful of the musical genera is the 
enharmonic, on account of its grave and solemn character, and that it was 
formerly most in esteem* Aristides Quintilian tells us it was the most diffl* 
cult of all, and required a most excellent ear* Aristoxmus observes that it 
was so difdcult that no one could sing more than two dieses consecutively, 
and yet the perceptions of a Greek audience were fully awake to, and their 
judgment could appreciate, a want of exactness in execution.” 

** Mr* Lay Tradescant, speaking of the Chinese intervals, says that * it 
is impossible to obtain the intervals of their scale on our keyed instruments, 
but they may be perfectly effected otx the violin ^ on]. 

ears attest that, universally, in the modulations of the voice of the so-called 
savage tribes, and in the refined and anomalously studied Chinese, there 
are intervals which do not correspond to any notes on our keyed instru* 
ments, and which to an untrained ear appear almost monotonotts." 

Suffice it to say that many Chinese airs, of which I have two, show the 
diesio modulation and the saltus combined ; but the majority of the New 
Zealand airs which I have heard are softer and more * ligate,* and hayo a 
great predominanoe of the diesic element.'* 

One tlQdng, however, is certain, that, as Aristoxenus tell us, no pot&ot 

ear coiffd modtilste more than two dieses at a time, and then there vras a 
< saltus * or interval of two tones, and as the New Zeaknd semga 
exWt more ik is 

iMii^ of these 
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•* In proof that a system of modulation like the above still survives, I 
shall produce as nearly as my ear could discern, the modulation of some of 
the New Zealand melodies. * * * 

** I here beg to state, that though witlx great core and the assistance of 
a graduated monochord, and an instrument divided like the intervals of the 
Chinese kin, I have endeavoured to give an idea of those airs of New Zealand 
which'I heard, yet so difficult is it to discover the exact interval, that I will not 
vouch for the mathematical exactness. * ♦ * I must also, in justice to 

myself, odd, that the singer did not always repeat the musical phrase with 
precisely the eame modulation, though without a very severe test this would 
not have been discernible, nor then to many ears, the general effect being to 
an European ear very monotonous. But I may say that, when I sang them 
from my notation, they were recognised and approved of by competent 
judges, and that the New Zealander himself said, ' he should soon make a 
singer of me.* 

Mr. Davies has also, in his letter, given some of our Maori New Zealand 
songs, set by him to music, as examples. 

I may here also mention, that one of the earliest scientific visitors to 
New Zealand, Dr. Forster, who accompanied Captain Cook on his second 
voyage, has left a statement on record of a similar kind. Here is a short 
quotation from it, given, partly on account of the learned German’s feeling 
and truthful deduction therefrom, and partly because his valuable work is 
scarcely known in the Colony. (And, to the everlasting honour of the good 
Doctor, it is to be furtlier noted, that he does this immediately after relating 
several acts of killing and cannibalism perpetrated by the New Zealanders 
on Europeans, among which was the very recent one, in which ten seamen 
belonging to Captain Cook’s expedition were killed, etc., so that Dr. Forster 
did not ^low his reason to be carried away by his feelings.) He says, — 
** The music of the New Zealanders is far superior in variety to that of the 
Sodety and Friendly Islands. * * * The same intelligent friend who 
lai^ured me with a specimen of the songs at Tongatapu, has likewise given 
me anoiiier of the New Zealand music ; and has also assured me that there 
appeared to be some display of genius in the New Zealand tunes, which 
soared very far above the wretched humming of the Tahitian,' 6r even the 
four notes of the people at the Friendly Islands.” (Two specimens of their 
tunes set to musical notes are then given.) ** The same gentleman likewise 
took no^e of a kind of dirge*>like melancholy song; relatmg to the death of 
IChpiMia.** (The musical notes of this, with the words, are also given.) 

? ** pc4rnssian Mythology and Ancient Traditioma Histosy of i!ke Hew 

es ilxndshad by their Prieiti and Chisis.** Appendix, p. 811. Sy Sb 
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“They descend at tlie close from o to the octave below in a fall, resembling 
the sliding of a finger along the finger-board of a violin. I shall now dis- 
miss this subject with the following observation, — that the taste for music 
of the New Zealanders, and their superiority in this respect to other nations 
in the South Seas, arc to me stronger proofs in favour of their heart, than 
all the idle eloquence of philosophers in their cabinets can invalidate.** — 
Forster's Voyage^ vol. 11., pp. 476-478. 

iiET. VI. — On the Ignorance of the Ancient New Zealander of the Use of 
Projectile Weapom. By W. Colenbo, F.L.S, 

[Read before the Hawke Bay Philoeophieal Imtitute^ 9th September ^ 1878 .] 

I HAVE read Mr. 0. Phillips* paper “On a peculiar Method of Arrow 
Propulsion amongst the Maoris,’”** and as Mr. Phillips has referred to a 
very brief remark made by me in my essay “ On the Maori Baces,”+ and 
is evidently unacquaiutod with the old state of things which obtained in 
this country with regard to ntmilee, I have thought it right to say a few 
words on this subject in tliis paper. 

First, however, I would biiefly remark, that in my writing that essay I 
appended thereto a quantity of “Notes,** all elucidatory of many of the 
statements I )iad made tJierein. Somehow those “Notes** were not 
printed with the essay — a matter I have greatly deplored, for it was wholly 
incomplete without them. Had they been printed with it, then Mr. Phillips 
would have found related the circumstance which gave rise to my remark 
quoted by him, of the New Zealanders “ throwing fiery-headed darts at a 
pa (or fort) when attacking it.** That note 1 shall give in this paper 
farther on. 

It should be perfectly well known to us all that the first European 
visitors to Now Zealand found tlie people utterly without the bow and 
arrow, and the sling, and, indeed, the common frequent use of the small 
dart or javelin, as an offensive projectile weapon. And all of those early 
visitors had ample opportunities of knowing this, for they were often 
attacked themselves by the New Zealanders, both on land and on water, 
when such missile weapons were never once used. 

At the same time it should be observed, that whenever a canoe, or a 
body of natives, came up with Cook, whether at sea or on land, and were 
for fighting, a single spear was invariably thrown ; this, however, was by 
way of challenge ( tahi)^ and was in accordance with their national custom ; 
just equal to the old European one of throwing down the gage. 

This non-use of prepared missiles appeared the more strange to the 
Butopeans, from the fact of such weapons (slings and darts) being com- 

♦ Trans, N. Z, Inst., Vol. X. W, ^ 

t !rrana. N, S5. Xnit, Vd I, p. U el lihe sissy | M sd., p* 
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monly used as weapons of attack in the South Sea Islands^ which Cook and 
liis companions had but lately left. While the use of the bow and arrow, 
for sport, was also known to some of those islanders. 

Captain Wallis, who discovered Tahiti in 1767 (two years before Cook 
first visited it and New Zealand), was fiercely attacked by the Tahitians, who 
surrounded his ship with “a fleet of more than 800 canoes, carrying 2,000 
men.’* On that occasion (when Wallis was in danger, and only saved by 
his big guns), the islanders commonly used powerful slings, with which 
they did some execution even in a ship of war. Ca^Hain Wallis says ; — 

** The canoes pulled towards the ship’s stern, and began again to throw stones 
with great force and dexterity, by the help of slings, from a considerable dis- 
tance ; each of these stones weighed about 2 lbs., and many of them 
wounded the people on board, who would have suffered much more if an 
aw’ning had not been spread over the whole deck to keep out the stin, and 
the hammocks placed in the nettings.” Their bows and arrows, however, 
they did not use on that occasion during the fight. Further on Captain 
Wallis adds : — ” Their principal weapons are stones, thrown either with the 
hand or sling, and bludgeons ; for though they have bows and arrows, the 
arrows are only fit to knock down a bird, none of thorn being pointed, but 
headed only with a round stone. 

Sydney Parkinson, who was with Cook on his first voyage, gives a 
drawing of the Tahitian sling (PI. 18, fig. 1), and a description of it. Ho 
says : — “ Their sling is about four feet long, made of plaited twine, formed 
feom the fibres of the bark of a tree ; the paii; which holds the stone is 
woven very close, and looks like cloth, from which the string gradually 
tapers to a point.”! 

Captain Cook, in 1769, thus speaks of the use of the bow and arrow by 
those Tahitians : — ** Their bows and arrows have not been mentioned before, 
nor were they often brought down to the fort. This day, however, Tupurahi 
Tamaiti brought down his, in consequence of a challenge he had received 
from Mr. Qore. The chief supposed it was to try who could send the 
arrow farthest ; Mr. Gore, who best could hit a mark, and as Mr. Qore did 
not value himself upon shooting to a great distance, nor the dhief upon 
hitting a mark, there was no trial of skill between thorn. Tupurahi, 
however, tp show us what he could do, drew his bow and sent an arrow, 
none of which are feathered, 274 yards, which is something more than a 
seventh and something less than a sixth part of a mile. Their manner of 
shooting is somewhat singular; they kneel down, and the moment the 
Wtow is discharged drop the bow,”J 

, * .WidU>*8 Voyegs; Cook’s Voyages, Vol, 1., pp. 444.-118. 
t Jounwd, p. 75. t Cook’s Voyages, Vol. H., p. 147. 
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Aixd this is what he says respecting the New Zealanders, after having 
been some time among them:*— “The perpetual hostility in which these 
poor savages live has necessarily caused them to make every village a fort# 

♦ # These people have neither sling nor bow. They tlirow the dart 
by hand) and so they do stones ; but darts and stones are seldom used 
except in defending their forts. * But it is very strange that the 

invention and diligence which have been used in the construction of 
places so admirably adapted to defence, almost without tools, should not, 
when urged by the same necessity, have furnished them with a single missile 
weapon, except the lance, which is thrown by hand ; they have no con- 
trivance like a bow to discharge a dart, nor anything like a sling to assiat 
them in throwing a stone, which is the more surprising, as the invention of 
slings, and bows and arrows, is much more obvious than of the works 
which' these people construct, and both these weapons are found among 
much ruder nations, and in almost every other part of the world. The 
points of their long lances are barbed, and they handle them with such 
itrength and agility that we can match them with no weapon but a loaded 
musquet.”**' 

Sydney Parkinson has an excellent remark on this subject (excellent in 
more ways than one), which I also quote, in the hope that future writers on 
“ the whence of the Maori,*’ will take a note of it. He says — “ Something 
has already been mentioned respecting the langtiage of the New Zealanders, 
and of its affinity with that of the people of Tahiti, which is a very 
extraordinary circumstance, and leads us to conclude that one place was 
originally peopled from the other, though they are at near 2000 mfles 
distance. * * ^ The migration was probably from New Zealand to 
Tahiti, as the inhabitants of New Zealand were totally unacquainted with the 
use of bows and arrows till we first taught them, whereas the people 
of Tahiti use them with great dexterity, having, doubtless, discovered the 
use of them by some accident after their separation ; and it cannot be sup- 
posed that the New Zealanders would have lost so beneficial an acquisition 
if they had ever been acquainted widi it.“t 

It must not be overlooked that two Tahitians (Tttpaea and his sOn 
Taiota) were with them on this occasion. Tupaea not only aided the 
English oonsiderably as interpreter, but was often /adie princspB during the 
whole of their long stay among the New Zealanders. So, again, on Oopk’e 
second voyage from Tahiti to New Zealand, he had on board a native of 
Porapora.(one of the Socieiy Isles), named Mahine, who came on with him 
to New Zealand. 


* Cock’s Voyages, V<d. 11. ip. 046 ; HI. 466, 
t ParkixuM^’i Jottnial, p. 76 * 
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Dr, Forster, who aooompanied Cook on his second voyage round the 
world, has given us a full account of the weapons of the people of Tanna, an 
island they discovered and spent some time at on their third voyage from 
Tahiti to J^ew Zealand. There, at Tanna, not only darts and slings were 
used in waifai'e, but also bows and arrows. And, again, subsequently, 
when at New Caledonia (which island Cook also discovered during timt 
voyage), Dr. Forster gives another interesting account of the very peculiar 
manner in which those natives threw their darts, and, also, their prepared 
stones from slings.* 

Mr. Nicholas, who was in New Zealand with Mr. Marsden in 1814, and 
who spent several months in the country travelling about, and seeing all 
that was to he seen, saw no projectile weapon used by the natives save their 
common hand spears. And Major Cruise, during liis ten months' residence, 
is also equally silent about any missiles used by them in their warfare, 
although as a military officer, in command of soldiers, anything of that kind 
would be sure to have attracted his notice. 

We gather the same from Kutherford's Journal. This witness had 
ample opportunities during his long sojourn of ton years among the New 
Zealanders, during which time he got fully tattooed and lived wholly d-la» 
MaoHt in his frequent travellings with the Maoris from place to place in the 
interior, and from his having been a witness of several severe and bloody 
battles. Curiously enough, Butherford was at the great battle fought at 
Eaipara between the Ngatiwhatua and the Ngapuhi tribes, in which the 
savage and murderous chief Hongi was present, commanding the Ngapuhi, 
and in which fierce battle Hongi’s son, Hare, was slain, and his bead, with 
others, carried off in triumph by Butherford's Maori party from the East 
Coast ; that battle was fought in the year 1825. Butherford is in many 
respects a truthful witness, as I have good reasons for saying, having formerly 
trsoed out not a few of his statements. To the above I might add the 
uniform testimony of all the first missionaries, who saw quite enough of 
bloody work; and of Polack,f who resided a few years in New Zealand; 

* 9ee spjpendii A for tbeso extracta which X make, as Forater^B Voyage is a soaree 
Worft ; and, also, believing they may be of service hereafter. 

f Polask says : — ** The weapons employed in the native warfare were not remarkable 
4or beaaty or variety, and are now entirely laid aside. The bow and arrow found among aU 
aayage nstli^s were nnlmown in the country, where nuznei^tts woods exist admirably 
lor ths formation of such universally known weapons. Slings, another implement 
iM did tauiili exeeutkm, were also unknown.” (Vol. 11., pp. S3d-29). FoUok is a writer 
wltoni I shohld scarcely ever think of quoting, not merely on account of his being oom< 
pamttvely ihodern (in m writing of the aneimt New ZeaUnder) btU owing to his many 
i had he c<miented hfinself with giving us plainly what he rate, without eolouHng 

he travelled a little while in New Zealand), and without attempting anything of 
, aokmee or history, theology or language, or the drawing of deductions, (!) for all whkh ha 
^ Iptalfy unfitted, ^len his obseirvatlomi would have been of reH service. 
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but I will here close with my own, and that for two reasons ; !• That I had 
early travelled more than any ono in New Zealand (the North Island), 
leaving few spots ixnvisited, and had used my eyes and ears in so travelling ; 
and that I had also witnessed their manner of fighting and of attack ; 2. 
That it was our custom at an early date (1884-1840), seeing we were hut 
few then in number in the land, and could not possibly go everywhere — to 
collect young Maoris from all parts, and to teach them at our principal 
mission stations in the Bay of Islands, and then, when taught, return them 
to their homes and tribes ; and tliat many of our Maori servants and labourers, 
amounting to some scores, or hundreds, were from those who had been 
taken young in war (of whom a large number we got liberated and returned 
to their homes), and from them I had often their vivid and interesting 
recitals of those battles and sieges, with every minuties ; and my own testi- 
mony is this (the same indeed aa that of Cook and others) that the New 
Zealander never knew the vae of the bow and arrow^ nor of the sling proper ^ as 
used, for instance, by the natives of Tahiti. 

As to the use of the little instrument called a kotaha (sometimes a kopere^ 
though, more j^roperly speaking, the kopere was that by which the kotaha 
was thrown.”) I have over had very grave doubts of its being a true New 
Zealand implement ; for the endeavour to learn something about it (when 
first prosecuting my enquiries 40-45 years ago) always ended in disappoint- 
ment. On this head I could say a good deal, but for the present I forbear. 

Here, however, are a few things that should not be lost sight of in this 
investigation : 1. That in all those old Maori tales of fightings and battles 
and sieges, and especially the killing of monsters {taniwhas^ some of which 
I have lately translated), while every possible weapon known to the old 
Maori, both of offence and defence, including even walking-sticks, is always 
carefully noticed, nothing of the kind in question {missiles) save plain common 
hand-spears, are ever mentioned and yet, for those very purposes, no 
other weapon would have been so useful. 2. That just as the old New 
Zealanders were early taught how to use the bow and arrow (and, no 
doubt, the sling also, by Tupaea and Taiota), as Parkinson says, so were 
they in after years taught how to make and use the bow and arrow, by 
myself and other of the early missionaries, as implements of sport for the 
boys, both of the mission families and of the Maori families living with us. 
I hi^ve made several for them, but the young Maoris of that day never took 
to it^ from the fact of its not being a national weapon, and not falling in 
with the genius of the Maori. 8. That from the beginning of tibis century, 
or even earlier, the New Zealanders went often abroad in diips as visitors, 

* And even th«M darts, it should be observed, ore not spokon of os thrown at the 
taniwhas. 
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6Bpeoially to New South Wales ; indeed, a very extensive intercourse was 
then and for many years carried on between Port Jackson and New Zea- 
land, partly owing to the whale and seal fishery.*’* 4. That on Mr. Mors- 
den’s visit (1814) several foreigners were residing in New Zealand ; mention 
is particularly made, among others, of a Tahitian,! and a Hindoo, who 
were dwelling with the Maoris as Maoris, and who had quite made this 
cotmtry their home, without a wish to leave it ; Major Cruise also, in 
1819, found a native of the Marquesas j Islands fairly settled among them ; 
and that for many years convicts from the neighbouring penal colonies were 
continually escaping thence to New Zealand. 5. That from 1820-1840 
young New Zealanders were frequently entering whale-ships and other 
vessels, to serve on cruises in the South Seas, several of whom returned to 
their native country and settled. 6. That during several years, after the 
arrival of the missionaries and before the formation of the colony, many 
harbours in New Zealand, and the Bay of Islands in particular, were the 
common resort of American, Colonial, and other whalers, whoso crows were 
composed of men of many nations and of all colours ; and among them 
were often natives from the East, including China and the South Sea Islands, 
some of whom settled in New Zealand, and no doubt many of them taught 
the New Zealander not a few novel things. 7. Two old sayings of the 
Maoris bearing on this subject I would also adduce : — 1. Their terse old 
proverb, ** He tao rakau ka taea te pare, he tao kuekore e taea ** — a wooden 
spear can be parried, || a slanderous word§ cannot be parried. Now, if any 
other more destructive missile were known and in use among them, than 
the common hand-spear, surely such would have been preferred here. 2. 
Their saying, on the introduction of fire-arms, and for a long time after, 
that the only thing they disliked them for was, that by them the warrior 
fell as well as the slave at a distance,^ before that the hand-to-hand fight 
begun ; another proof that deadly missiles acting at a distance were not 
known. (6) Further, in all their very many proverbs and sayings there is 
no allusion to any such thing. 

My own opinion has long been, that tlie old New Zealanders (ever quick 
ahd able imitators, especially in any matter connected with warfare)^ having 
early had lessons from the Tahitian, Tupaea (whom they all but adored) 
and his son, Taiota, and also on Cook’s second voyage from Tahiti to 
New Zealand^ from Mahine, the native of Forapora, in the arts of 

feshioning mA using projectiles, perhaps endeavoured to adopt them, and 

^ 

* see appendit B. f Nicholas' ** New Zealand," Vol. 1., p. 98. 

t Cmise^i Journal, p. 198. |i Lit, a spoken spear. 

I See oppehdjix, note B, lor tax lUustretion. f LU,, died like a nobody— a fool 
** prindpalniea urged onward the rush of the vangasrA* but wen 
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possibly did so to a certain poor extent; but the great facility with whioii 
they very soon acquired firearms caused them to set those missiles aside. 
What they might have done and perfected, having once been put into the 
way, had they remained isolated and not obtaiued muskets, is another 
matter. 

1 have been led to make all these almost extra remarks through noticing 
what was said by a Mr. Grace at the time of the reading of Mr. Phillips* 
paper, as reported (I am sorry to find) in the ** Proceedings *’ (Vol. X., p. 527). 
Mr. Grace might equally as well have said, that because he had always seen 
the Maoris playing at draughts, or growing and eating melons, peaches, and 
potatoes, erifOf such were indigenous 1 Such observations tend to mislead 
(being wholly erroneous), and will mislead still more in the future unless 
refuted ; hence, in great measure, I now write to such an extent. It is from 
such superficial remarks that the works of Tylor, Lubbock, and Herbert 
Bpencer, and others, become of less value than they would otherwise be, 
through everything being gathered and admitted as of eqtial authority t 

And just so it is (I regret to say) with some of the remarks made by Mr. 
Phillips himself in this very paper; i.s., in my estimation they are 
deceiving, because they assume the very thing we are in search of — “ the 
whence of the Maori?** — a problem by no means yet proved* Yet Mr. 
Phillips says: — ^^1 have often wondered how it is that the aborigines of 
Kew Zealand should have made so little use of the how and arrow, this 
being a weapon peculiarly suited to savage tribes, and, moreover^ the famiUa/r 
one of their aneestora.'^ (Where did Mr. Phillips get this ?) Again, 
speaking of the toy-arrow he had been describing, he says : — <*^In itself it is 
a harmless weapon, and how it happens that the Maoris, a section of the 
Polynesian race, should have ihus allowed so useful a weapon as the Bcmih 
Sea bow and arrow to degenerate into a mere toy,^ is to me a curious oiroum- 
stance.** (S. ParMn8on*s remark on this very point, already quoted by me 
ait p. 106, made a hundred years ego, is far more rational every way ; but 
then ParkinBon, although he had seen more, bad no preooncepticm, no pet ^ 
hobby to support I) Further, Mr. Phillips says : — ** It is well-known (?) timt 
in olden days the Maoris launched their epeare against a hostile fort by means 
of a whip, similar to the one dbove described, and they were even able to 
hurl etonm a long dktance:* (Whence, too, is this derived?) loisily, b&r. 
PluBips winds up his paper by saying; — All these weapons, however, IsU 
into dianse after the introduction of fire«arins some sixty years ego, which ^ 
may account for the dUappearanee qf the bow and arrow**' Ho which 
statem^t, t trust, this paper will be found a complete answer* 

« Videpoit ** Prcoesdingi B. B. P. Institute, ordihsiy meemig, Bomber 9, 
lor an imerettlng sooeunt of the IntrodoetiOBhito Bew Beslend ^ a 

livlinwhaeia 
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Mr. Pliiilips also gives an accouui of a “pigeon spear/’ ‘made out of 
a rough unworked piece of a **raataa vine.”(!) Just so ; that is the poor 
modern spear, hastily put together by the lazy, loquacious, itinerating Maori 
of modern days I but such make-shifts were not (commonly) used by his 
forefathers, although I have seen them*^ stored up in the mountain forests ; 
they were far above it.t And then follows the novel idea of “ trai)ping the 
brown parrot by means of a shorter hand-spear.” (!) As if parrots were 
ever caught in that way I The Maoris had but one general mode of taking 
the parrot (kaakaa), which was admirably adapted and serviceable, and is 
still in use in the dense forests of the interior. 

My Note^ referred to at p. 106, is as follows: — “Note 7, par. 16, §2. 
— Travelling beyond the East Cape in January, 1838, I arrived at Waipiro 
(Open Bay), and striking inland over high hills reached a place called Tapa- 
tahi, where were the remains of a famous stronghold or pa of the olden time. 
This fort is strongly situated on the abrupt precipitous end of a high hilly 
yet narrow range, and made impregnable by art ; tlie only possible way of 
access leading from the top of the ridge, but this the Maoris had completely 
secured by cutting a deep fosse across it. The Ngatimaru tribe, arriving in 
their canoes from the North, well armed with muskets for the purpose of 
slaughter, the people of this neighbourhood took refuge in their stronghold 
on the crag, whore they were regularly besieged. Several hundreds of 
Maoris were cooped up in it, and for some time the place was closely 
invested ; and though provisions fell sliort among them tljere was no outlet 
of escape. The besiegers getting both tired and humjrij (!) — for the entrance 
end of the fort was made so high above the deep-cut fosse that musketry 
could effect nothing, unless any one of the besieged wilfully exposed him- 
self — at last the besiegers hit upon a mode of attack and assault which 
proved successful ; they prepared sticks with dry combustibles fastened to 
one of their ends, while to the other was tied a strip of flax-leaf, and the 
wind being favourable, they set fire to them, and then whirled and flung 
those flaming darts across tlie ditch into the pa, where, alighting on tlie dry 
thatch roofs of the houses and sheds, the whole was soon on fire ; then, in 
the confusion, the assault was made, under cover of their muskdts, and the 
(daughter was very great, even for a successful Maori attack ! Many of the 
unfortunate besieged threw themselves down the precipice in sheer despera- 
tioUt and only a very small number escaped with their lives. There is a 
imall moat or pool of deep water close to the base of the precipice on one 

* That is, a apear-h«ad, fitted on to the rough stem ol a large creeper (vino) : but 
Utfir eu a fMtaa(M€tro9iderQe rohuatap 

t ^ Imiitahe not there will be a luU description of a ** pigeon spear,'* and how It was 
tticAc^cacol the wcudrotie works of oldl in those Noke of miae. 
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side, and possibly a lucky few might have fallen into it, and bo broke the 
force of their fall. The whole spot is a most romantic one naturally, and 
at the time of my visit it was desolate and bare — a sad and striking memento 
of tho horrid past 1** 

The Editor of the “ Transactions,” in a note of his own appended to 
Mr. Phillips’ paper, refers us to three works, viz. : — 

1. Sir G. Grey’s Polyuesian Mythology,” p. 157. The single case 
there mentioned is said to have taken place in tho very beginning of Maori 
history, and was just simply the whirling of a fire-brand on to a thatched 
roof, much the same as the circumstance above related from my Note$, 

2. Dr. Thomson’s “ Story of Now Zealand,” Vol. 1., chap. 7. In this 

relation (as well as in several other places in his book) there is raucli of error, 
as must always be the case with all wodern compilers who may follow in 
the Doctor’s wake; for (1) Dr. Thomson has completely ignored all that 
was written by Cook and others, although he has given a list of their 
works, and tlie question has often arisen in my mind, did Dr, Thomson over 
read them ? (2) Knowing nothing himself personally of the matters in 

question, he copied freely, and picked up and set down all that he heard, too 
often hastily drawing conclusions. Hence it was that he says of their pro- 
jectiles — ** Occasionally red hot stones were thrown from slings in the hope 
of setting pas on fire ; so were slight javelins, sharp and jagged at the 
point ; occasionally they were pointed with bone, or the barb of the 
stingray; these were discharged by slings from elevated platforms, eto. 
Bows and arrows were not unknown, though never used in war.’* (Vol. I., 
ch. 7.) 

8. Mr. Whit6*s new work, ** Te Rou,*’ is one of fiction, and his long 
note, referred to by the Editor, is suited to it ; it is of no use here. 

Appendix A. — (See p. 109). 

Dr. Forster says The weapons which the men of Tanna constantly 
carry ore bows and arrows, cltlbs, darts, and slings. Their young men are 

* In addition to what wo have on record (already referred to) by Cook and others, 
there are a few early celebrated known engagemente, attacks on Maori forts by Europeans, 
when, if ever, the Maoris would have used such projectiles, viz : — (1) That by the Freneh 
under Crozot, in revenge for the death of their commander (Marion) and hie men, when 
they attacked and took their stronghold or fort in the Bay of Islands. See App. 0. (2} 
tChat of the combined crews of five whalers on the pa in the islet in Whangaroa harbotUf in 
fevenge lor the taking and burning of the ** Boyd,** and the killing of the captahiy passengers, 
and crew. (8) That of the soldiers and sailors of H.M.S. ^Alligator ** on the pa at W* mate, 
near Cape Egmont, in revenge for their having plundered Guard’s ship, In all these 
eaees ^e Maori pus, or forts, securely fenced and well situated (after the old oustdin) and 
almost inaeoessible, were attacked and taken; and yet, while the Maoris defended 
selves well and long, nothing was seen, or riiown, or used, in the shapeof ** eUngl^ aiitd 
hot stonsi,** ** bows and arrows, jigged darto, and poisoned hmlm f) 
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commonly slingers aaid archers, but those of a more advanced ago mak'j use 
of clubs or darts. The bows are made of the best club-wood (easitarha), 
very strong and elastic. They polish thorn very highly, and perhaps rub 
them with oil from timo to time, in order to keep them in repair. Tlieir 
arrows are of reed, near four feot long. Tho same black wood which the 
Mallicolleae employ for the point is likewise made uso of at Taima ; but tho 
whole point whudi is frequently above a foot long, is jagged or bcardod on 
two or three sides. They have likewise arrows wdth three points, but these 
are chiefly intended to kill birds and fish. Their slings ore made of cocoa- 
nut fibres, and worn round the arm or waist ; they have a broad part for 
the reception of the stone, of which the people carry with them several in a 
leaf. The darts or spears are the third sort of missile weapons at Tanua. 
They ai*e commonly made of a thin, knotty, and ill-shaped stick, not exceed- 
ing half-au-inch in diameter, but nine or ten feet long. At tho thickest end 
they are shaped into a triangular point, six or eight inches long, and on 
each ooxmer there is a row of eight or ten beaids or hf)oks. These darts they 
throw with great accuracy, at a short distance, by the help of a piece of 
plaited cord, four or five inches long, wdiicli has a knob at one end, and an 
eye at the other. They hold tho dart between the thumb and forefinger, 
having previously placed the latter in tho eye of tho rope, tho remaining 
part of which is slung round tlio dart, above the hand, and forms a kind of 
noose round it, serving to guide and confine tlio dart in its proper direction, 
when it is once projected, I have seen one of these darts thrown, at the 
distance of ton or twelve yards, into a stake four inches in diameter, with 
such violence that the jagged x>oint was forced quite through it. The same 
thing may be said of thoir arrows ; at eight or tea yards distance they shoot 
them very accurately and with great foi’co ; but as they are cautious of 
breaking their bows, they seldom draw them to tho full stretch, and there- 
fore, at twenty-five or thii’ty yards, their arrows have little effect, and are 
not to be dreaded.’* . 

The arms of the natives of New Caledonia were clubs, spears, and slings. 
# spears are fifteen or twenty feet long, and blaok; They 

throw them by the assistance of such short cords, knobbed at one end and 
looped at the other, as are usual at Tanna, and which seamen call beckets. 

of New Caledonia were of superior workmanship, and contained a 
^tiantity of red wool, Vrhich we should have taken for the covering of a new 
ebrt 'of ^mal, if we had not formerly seen tho Vampyre or great Indian bat, 
irom whenoa it was taken. Their last weapons were slings, for bows and 
arrows were wholly unknown to them. Those slings consisted of a slender 
t<Mn4 cord no thicker than a pack-thread, which had a tassel at one end and a 

ai the other end and in the middle. The stones which they used were 
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oblong and pointed at each end, being made of a soft and unotuoue soap* 
rock ( Bimectites y, which could easily be rubbed into that shape. These exactly 
fitted the loop in the middle of the sling, and were kept in a wallet or 
pocket of coarse cloth, strongly woven of a kind of grass, which was tied on 
about the middle. Their shape gives them a striking resemblance to the 
glandBBplumbecB o{ the Homms,'* — Forster'a Voyage^ Vol. U., pp. 278, 279, 
865. 

Appendix B. — (See p. 111). 

I here give an interesting extract from ** TumbulTa Voyage Bound the 
World ” (1801-4), as it bears a little on the subject before us ; — 

chief of note named Te Pahi, with five of his sons, who resided at the 
Bay of Islands, wished to sec Port Jackson. They were taken by Captain 
Stewart in his ship to Norfolk Island, where they received every attention 
from the commandant and inhabitants ; and after rcmaiumg there some 
time they were received on board H.M.S. ‘ Buffalo,’ to be conveyed to Port 
Jackson. On their arrival, Te Pahi was introduced by Captain Houstin to 
His Excellency and the officers at the Government House, where he con- 
tinued to reside during his stay in the colony. 

Shortly after his arrival, a number of the natives assembled in the 
vicinity of Sydney for the interment of Oarrawayo (whose death was 
occasioned by a spear wound in the knee), who the night before was con- 
veyed here in a shell composed of strips of bark ; and the funeral obsequies 
being over, a war spectacle ensued, when an intended sacrifice to vengeance 
(known by the name of Blewit) was singled out to answer for the desperate 
wound inflicted by him upon young Baker. The animosity of his assailants 
was uncommonly remarkable; their party was far the more powerful, and, 
confident of their superiority, took every advantage of their numbers. The 
flight of spears was seldom less than six, and managed with a precision that 
seemed to promise certain fatality. After 170 had been thus tlirown, ten 
of the most powerful stationed themselves so as nearly to encircle the oul* 
prit, and front and roar darted their weapons at the same instant* His 
activity and strong presence of mind increased with the danger ; five he 
dexterously caught with his feeble target, and the others he miraculously 
managed to parry off. One of his friends, enraged at the proceedings, throw 
a spear, and received ten in return. Blewit turned one of his assailant's 
spears, and passed it through the body of old Whittaker ; the affray then 
became general, but terminated without further mischief. 

<'Te Pahi, who with several of his sons was present, regarded their war- 
fare with conteinpt ; he frequently discovered much impatience at the lengih 
of intervals between the flights, and by signs exhorted them to dispatch; 
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lie considered the lieelaman, or shield, an unnecessary appendage, as the 
hand was sufficient to turn aside and alter the direction of any number of 
spears. He, nevertheless, highly praised the uomfiera, or throwing- stick, as, 
from its elasticity, he acknowledged the weapon to receive much additional 
velocity. Ho was visibly chagrined when he saw tiie old man wounded 
through the body, and would certainly have executed vengeance upon its 
author, had ho not been restrained by the solicitations of the spectators.” — 
Nicftolae* ** New Zealand^"' Vol, IL, p. 869. 

Appendix C. — (See p. 114). 

M. Grozet’s description of this attack is so graphic, and at the same time 
so much in keeping with what I have known to take place among the New 
Zealanders in their old sieges, that 1 am tempted to give an extract, as I 
believe his work is not commonly known in the colony ;-~M. Crozet com- 
manded tlie King’s sloop of war, the ‘Mascarin,’ under M. Marion, and put 
into Uie Bay of Islands in distress, having lost his masts. With great diffi- 
culty they cut down fit trees, some three or four miles off in the woods, and 
to get them out had to make a road I They had now been here at anchor 
thirty-three days, when the Maoris suddenly rose against the French, and 
killed Marion, with twenty-eight men! and it was with extreme difficulty 
that Crozet managed to get on board the ship those left on shore. After 
this the New Zealanders made several attempts to take even the ships, 
which they fiercely attacked in a hundred largo canoes. At last Crozet, 
seeing it impossible to supply tlie ships with masts, unless he could drive 
the natives from the neighbourhood, w^ent to attack their pa, which was one 
of the greatest and strongest. He put the carpenters in front to cut down 
the palisadoes, behind which tlie natives stood in great numbers on their 
fighting stages, from which they threw down stones and darts.’*' His people 
drove the natives fit'om these stages by keeping up a regular fire, which did 
some execution. The carpenters could now approach without danger, and 
in a few moments out a breach in tlio fortification, A chief instantly 
stepped into it with a long spear in his hand. He was shot dead by Crozet's 
marksmen, and presently another occupied his place, stepping on ’the dead 
body. He likewise fell a victim to his intrepid courage, and in the same 
mimner eight chiefs successively defended tlie post of honour. The rest, 
seeing thehr leaders dead, took flight, and the French pursued and killed 
numima of them. M. Crozet offered fifty dollars to any person who should 
take a Now Zealander alive, but this was absolutely impracticable. A 
soldier seised on old man and began to drag him towards his Captain, but the 
being unarmed, bit iuto the fleshy part of the Frenchman’s hand, 

* As deiorlbed in Cook’s Voyages, Vol. XI., p. 842-844. 




1 10 TmnMctioni, — Miscellan^uh 

of which the exquisite pain so enraged him that he ran the New Zealander 
through with the bayonet, M, Crozet found great quantities of dresses, 
arms, tools, and raw flax in this pa, together with a j^rodigious stoi*o of dried 
fish aud roots. H e completed the ropaira in his ship without iuterruption after 
accomplishing this enterprise, and prosecuted liis voyage after a stay of 
sixty 'four days in the Bay of Islands, — Forster's Voyage^ Vol, II., i>p, 
401-405. 


Art. VII . — On Temporary and Variahls Stars, By Professor A. W. 

Bickbbton, F.C.S., Associate of the Royal School of Mines, London. 

[Head before the Philonophieal Imtitute of Canterbury , 4th July, 1878.] 

The sudden ai)pearances of stars in various regions of the sky have been 
recorded from very early dates. Some of these stars have had an intensity 
of light greater than any of the fixed stars, and in some cases have remained 
visible for a year or more, the intensity of light all the while gradually 
diminishing. 

Two considerable stars of this kind have appeared within the last twelve 
years, and in both cases they have been examined with tl\e spectroscope. 
Unfortunately the results have not been so satisfactory as could be desired. 
The spectrum of the star of 1866 appears to have been continuous, with 
bright line.s. The lines diminished in number and intensity until they 
finally disappeared, leaving only a feeble continuous spectrum. Tb$ light 
of the star of 1877 at first appeared yellowish, and when five or six days 
afterwards it was examined with the spectroscope, a line spectrum was 
seen. The number of imes gradually lessened until only one was left, and 
that the same Hue as is seen in some nobulio. 

A few considerations will show the stupendous nature of these pheno* 
meno. Temporary stars have all appeared to be fixed in tbe heavens, this 
fact showing them to be at truo stellar distances, and consequently, like tbe 
fixed stars, tbeir luminosity is comparable to that of our sun. The sun 
may be roughly classed as a star of the second magnitude ; its intensity ia 
approximately one four-hundrodth that of Sirius, which is a very short 
distance from us relatively to the size of the universe, therefore it is not 
improbable that these temporary stars should bo, on on average, at least 
as for away as he is. 

We may therefore safely assume that most of the temponwy stars whose 
appearance has been recorded, bave had an intensity of light a» gi^eivt as ths 
and probably in some cases many times ^eater, The amowt of hei^ 



Bigkert^n , — On Temparar^j and Vanahle Stars, 


U9 


radiated from each square yard of our sun’s surface is estimated to be equal 
to the combustion of ten cubic yards of coal in every hour, while the sun’s 
disc has four times the area enclosed by the orbit of the moon. The star of 
1860 uheu first seen was of the second magnitude, and its spectrum shows 
that it consisted of a nucleus oi compressed gas, or of liquid or of solid matter. 
This was surrounded by an atmosphere of heated gas, having a greater 
monochromatic light than the nucleus; or it might have been simply a 
small permanent star in the same line of vision as the gaseous temporary 
star. I cannot say if this suggestion agrees with the present condition of 
the star. Tliis star diminished from a star of the second magnitude to the 
tenth in about a fortnight. The S 2 >ectro 8 copo showed the star of 1877 to be 
ignited gas only, and from the number of the lines diminishing the tempera* 
ture and pressure probably did so likewise. Tlio intensity diminished in 
four months from the tliird magnitude to the ninth. 

Many hypotheses have been formed to account for the nature of these 
stars, of which the following appear to be the most noteworthy : — 

1. Zoolner imagines a sun in which spots have covered the whole 
surface, the temporary stars being produced by the breaking of such a 
surface. 

2. Vogel assumes a volcanic bursting-out on a dead sun. 

In both of these hypotheses a decomposition and combustion of hydrogen 
and other elements is also assumed to account for the great intensity. 

8. Meyer and Klein suppose that a similar dark body is suddenly raised 
to incandescence by the projection of a planet or other body upon its 
surface. 

4 . Proctor supposes that the atmosphere of a dead sun is suddenly 
brought to a high degree of luminosity by the passage of a meteoric train 
through it. 

In examining these hypotheses, we find that there is one thing in 
common, namely, assumption of the existence of large dark bodies in 
space. The first two of them also depend on the existence of internal com* 
motion, attended with combustion. The last two depend upon the energy 
developed by gravitation. 

A Ettle consideration will be sufficient to show that, on grounds of 
intensity alone, Zfoolfier’s and Vogel’s — in fact, any hypothesis not 
de^ndent npon gravitation — is improbable. Is it conceivable that a 
body lahould snddoniy change its surface by volcanic or other internal 
actioii in such a manner as to heat gases to a pitch of luminosity as high 
; as cur sun*Si especially when it is considered that if a gas and solid be at 
^ same temi^erature, the solid is much the more luminous of the two ; nor 
mr decomposition help it; generally the latter would take 
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place, but would tend to dimiuish rather than increase the intensity. How 
inadequate combustion would be is shown by the fact that a pound weight 
would developo about forty niillion units of heat in falling upon the sun, and 
the combustion of a pound of mixed oxygen and hydrogen would only 
develope about 4000 units. And again, in either case the chief luminosity 
must he from the fused material ; a continuous spectrum would then result, 
which in the last star at least is altogether contrary to observation. The 
precipitation of a body upon the surface of a dead sun is much more 
probable ; so likewise is the meteoric theory ; but in the former case if 
sufficient heat could be developed a fused mass would almost certainly 
result, and in the latter case nothing short of a marvellous combination 
would prevent its resulting. The latter hypothesis Proctor bases on the 
bright momentary light once observed on the face of the sun ; he assumes 
that the gaseous photosphere was temporarily raised to a high luminosity 
by meteors. I think this of itself is very improbable. I cannot conceive 
how it is possible that if the atmosphere were raised to incandescence it 
could cool again in so short a time as two minutes. I think it far more 
probable that that most wonderful phenomenon (affecting as it did the 
entire earth) was duo to the collision of two bodies revolving in approxi- 
mately opposite directions around the sun. Such a pair of bodies would have 
their temperature raised to about one hundred million degrees Centigrade. 
I need not say that such a temperature would quickly volatilize suoli small 
bodies and produce an intense light, the phenomenon is in this way 
explained without any assumption other than known laws. The basis of 
the meteoric hypothesis is thus shown to be in the highest degree 
improbable, and even if it were admitted it would require an moonceivable 
number of meteors to raise the atmosphere of a dark body to such a 
temperature as to produce a luminosity os groat as our sun's and of some 
months' duration. Still more inconceivable does it appear that the body 
upon which they impinge should only have its atmosphere raised to such a 
luminosity, whilst the body itself remained non-luminous. Altogether the 
theory of Meyer and Klein appears the only possible one, but it is only when 
both bodies are of each stupendous dimensions as to produce complete 
volatilization that the hypothesis agrees with spectroscopic observation; 
and such a case does not appear to be contemplated by the authors or they 
would scarcely have suggested a planet. Complete dissipation into spao0 
could not take place by the entire coalescence of two bodies however large# 
unless they had a higher initial velocity than observations of the prpp^ 
motion of stars render probable. No one of these hypotheses, thereforsi 
appears to be a satisfactory explanation of the phenomenon* 

An hypothesis that agrees better with observation would be of 
partial impacts li two immense buuies moving in epaoe coma wdl wtiihih 
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the influenoe of each other’s gravitation, they would be attracted out of 
their path with a constantly increasing velocity. Three possibilities present 
themselves : the first, the most general one, of passing each other and 
ultimately attaining their original velocity in space ; the second would 
be that of imperfect impact ; and third, as an extreme case, we 
should have complete impact when the centre of each mass would have, 
except for the collision, occupied the same point at the same time. It is 
reasonable to assume tliat in impact the case of partial collision would be 
more probable than complete impact. And it is this imperfect impact that 
is the basis of the present hypothesis. In this case a piece will be struck 
off each colliding body : these two pieces would to a greater or less degree 
coalesce, developing at the same time a high degree of heat, whilst the 
remainder of the two bodies would pass on in space. What would finally 
happen to the two retreating bodies depends on the original proper motion 
and the masses pf the coalesced piece. If the original proper motions were 
large and the piece out off small, one or both of the two bodies would most 
likely pass entirely away from the otlier bodies and travel on inde 2 >endently 
in space. If, on the other hand, the original proper motion were small and 
the piece struck off largo, thou it would bo most probable that they would 
be once more attracted back and collide again and again until complete 
coalescence took place ; or, as I shall show further, it is possible that they 
may form a system similar to our solar system. The size of the bodies will 
also have an influenoe in the escape or otherwise of tlie pieces. Other 
things being equal, the larger the body the greater the probability of escape, 
ms the distance between the centres will be greater and consequently the 
attraction will be less. 

Partial impact appears competent to explain the oooutrenoe of temporary, 
double, and variable etars, nebuhe of various kinds (the kind depending on 
the;nature of the impact), comets, and finally stars or suns accompanied by 
bodies of smaller size* The third case, that of complete ooalesoenco, is pro* 
bable only in the collision of very large bodies, and offers an explanation of 
tiae existence of large spherical nebuhe with a general condensation towards 
the centre* (We will consider the hypotheses somewhat in det^*) In 
order to render the conception of the hypothesis as simple as possible, X 
AaU all through keep as iar as I can to a direct conoeptiou of enorgy, as in 
ibis most questions may be reduced to ordinary arithmetical serias* 
!(9ius» if the two approaching bodies be equal to each other (at the same 
diistiKuoe), the aitiraeting force acting on each unit of mass will be proper^ 
#mel to tile total mass of either i now in a force acting through space, the 
^uals force multiplied by the space through which it acts, and the 
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The sun, by attracting a body from infinite apace, would give it a velooilgr 
of 878 miles a second, or each unit of moss would devolope about forty 
million units of heat. If we suppose two bodies, each half the size of the 
BUD, to come together by mutual attraction alone, then each unit of mass 
would developo about twenty million units of beat. If, on the other hand, 
two bodies twice the mass of the sun come together, each unit of mass 
would have four times the force acting upon it through equal spaces, and 
each unit of mass would consequently develops four times as much heat. 
If the impact of such bodies were imperfect, as we have seen the general 
case would be, a piece of each would be cut off, and these two pieces would 
coalesce. Suppose a quaiicr of each be struck off, a body of the mass of 
the sun would be produced, but it would have four times the temperature 
the sun would have, assuming tlie sun to have been formed by direct impact 
and complete coalescence. Each unit of mass in this case would have 
approximately eighty million units of heat ; and the temperature will depend 
upon the specific heat of the material, and may be much higher than this. 

I will now show, in the case of partial collision, how small relatively the 
work of cutting off the piece is compared to the energy available. It 
appears to me that in all cases the energy needed for shearing force has its 
superior limit in the latent heat of fusion. This, in the case of ice, is about 
one-fiftieth that of combustion, and combustion is about one twenty- 
thousandth part that of percussion, in the case we have been considering. 
The work of shearing would consequently not be greater than one millionth 
that of the energy ol velocity, and so it appears it may safely be disregarded^ 
Thus in the case of such a partial collision it may certainly be accepted that 
those parts not in the line of motion of the other body will not coalesce with 
the other body, but will pass on in space. In the piece struck off we shall 
have partial destruction of motion in space, with development of heat ; 
many pieces will fly off, and a rotary motion of the whole will ensue. 
There will be a slight pause from inertia, then the powerful outward 
pressure due to the expansion by heat will overcome all resistance, and will 
expand the whole into gas, much of it certainly passk^ beyond the limits of 
effective attraction, and away into distant sp^. Let us pause for an 
instfmt to examine a tittle more fully what has happened. 

Two pieces of different bodies, each with a velocity of about 500 miles a 
second, have coaleBoed, but although the motion of translation is destroyed 
the burger part of each side of the mass is made np chiefly of one of the two 
different bodies ; as these are moving in opposite directions, there is oon« 
aeqtiientiy a couple acting on the mass, and this oonple spins the on 
^ OonBequently many pieces fly off; and are followed ty the mail 

^gae^ hshag impelled outward by the energy d heat imd 
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wliilst, on tho other hand, wo have inertia and gravity tending to keep the 
maas together. The oenhifugal force acts only in one plane, whilst the re- 
pellent force of heat acts in every plane ; a bun-shaped mass must result, 
with a number of distinct pieces, which at first at least are in advance of the 
general mass. Follow it on in time and wo get the ring nebulas, with or 
without a luminous centre ; in the latter case, witli a dark circle dividing 
those parts whose velocity has carried them beyond the powers of the 
attractive force, from those parts held prisoner by it. These parts, as they 
gradually radiate heat into space, are once more slowly attracted to the 
centre by gravitation. If the piece struck off from each body were very 
small, then complete dissipation of the whole into space would result. 
Clearly such collisions as I have described would be competent to produce 
every variety of temporary stars that has appeared. Applying tho spectro- 
scope to such a stai*, wo get at fii*st a continuous spectrum ; then black 
lines, quickly followed by bright lines and spectrum ; then bright linos 
alone. Again, if the colliding bodies were of very different size, or if tho 
heat were not great enough to entirely volatilize the star, wo should have 
lines and spectrum. Lastly, as heat and pressure diminish by the dissipa- 
tion of the body into space, we get fewer and fewer lines, until only thoso 
substances in greatest quantity, or of greatest power in giving lines at 
lowest temperature and pressure, remain luminous, and we have a nobulse 
left ; or in the case of total dissipation of the gaseous mass all evidence 
of its existence will disappear. It will be seen how exactly the above 
hypothesis agrees with the spectroscopic observation of temporary stars ; 
and I have shown as fully as perhaps it is wise to do in this paper, that tlie 
hypothesis of partial impact is competent to account for every variety of 
these bodies, and also for tbeir intensity and short duration. 

Wo must now return to the parent bodies whicli vre left travelling on in 
space. A oyliudi’ical or curved slice has been cut out of each ; sometimes 
that is the chief thing that will happen. But on the other hand we may have 
the molten interior of the body exposed to view. If there wore atmospheres 
on the two colliding bodies, a very great heating of tho surface of the section 
ymnid result, and when both causes are acting in unison a stupendous lake 
of fire must be formed. Let such a body rotate on its axis, alternately tbs 
light amt dark sides are shown, and wo get a variable star. May not Mka in 
this way^ attempting to tell us her autobiography ; how she is a dark body, 
wi|h a mdten lake of fire, 80 degrees of arc, a lake as big as our sun, and 
Imw nhe rotates about an axis in a little less than a year ? If it be so, she 
tails us of a dark body almost as large as Sirius, or how would 80 degrees 
arc produce a star of tlie first magnitude ? Algol api^oara to tell us that 
it^a dark and gloomy parent, with a brilliant son who periodically passes 
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pai’lly behind his dusky parent's body, and in this way suffers partial 
eclipse. 

But the autobiographies of tbeso bodies must not detain us ; we must 
discuss the existence of such gigantic feebly-lumlnoas or nou-luminous 
bodies as our hypothesis demands. The existence of variable stars seems 
sufficient to prove there are such bodies, and, as 1 have shown, all the 
hypotheses offered in exjdfination of temporary stars assume their existence. 
The high tomperaturo and small relative light of celestial radiation points 
to the same conclusion, or to nonduminoua gas. It might be asked, if there 
are dark bodies, why not stellai* eclipse. I do not know if such have been 
observed ; it would be wonderful if any had been, for they must bo very 
rare, probably as rai’e as temporary stars ; for, although we have all the 
depths of space in which eclipses are possible, on the other hand with 
temporary stars we have attraction bringing very distant bodies together. 
Farther, the points of light of the fixed stars form but a small area in space, 
and, lastly, if eclipses occurred they would probably not be recorded, as 
small black patches of cloud so often obscure a portion of the sky that such 
an occurrence would scarcely attract attention. But why should there not 
be large dark bodies ? Laplace's theory of a universal nebulas may be 
assumed to be against it ; but did Laplace assume that it was contem- 
poraneouB ? if not, then even that theory docs not interfere, All our con- 
ceptions seem to agree more with a rhythmic cycle than with any definite 
beginning or end. If wo assume this hypothesis, then the i^eriod of dissipa- 
tion of energy seems indefinitely projected into futurity ; for all radiation 
falling on the matter in space, must prevent its temperature firom falling so 
low as without this radiation, and when at a subsequent date a collision 
occurs, this heat must exalt the final temperature. Nor does it appear that 
we need look forward to a gigontic dead sun as the final condition of this 
universe ; for doubtless our uuivorse has its own proper motion, in space, 
which may bring us into collision with other universes. This shows that 
gravitation may be as competent to multiply worlds as to absorb them one 
into another. But after all our hypotliesis only takes us a step back in 
time, and our imaginations a step forward into the future^ thus renaoving 
further than ever from our conceptions every trace of a beginning or pro- 
mise of an end. 
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JUT. vm. ^partial Impact : a poBfdhU Explanation of the Origin of the Solar 

8y$ient, ConieUf and other Phenomena of the ViUveree, By Professor 

A* W. Biokabtok, F.O.S., Associate Boyal School of Minos, Loudon. 

CBead before the Philoeophical Institute of Canterbury, let /iuyitst, 1878.] 

In the last paper which I submitted to the Institute, I gave a short sketch 
of Bome hypothetical cases of partial collisions, and suggested that such 
cases might possibly be of frequent occurrence throughout space, and might 
offer an explanation of many phenomena of the universe. I especially 
showed the application of the hypothesis to temporary and voiiable stai s. 
To*mght I intend to show that it appears competent to explain the 
formation of the solar system, of comets, of meteors, and of some variety of 
nebulss. I shall, however, in the first place point out the very great dif- 
ference which exists in the capabilities of cases of partial and complete 
collision, the first offering a field of possibilities of cosmical phenomena 
which is really surprising, the latter being probably confined to but a few 
rare cases. 

In the last paper 1 assumed that the partial collision of two attracting 
bodies, having on original proper motion in space, would be much more 
likely than entire coalescence. It appeared, however, to be a very general 
idea, that if the bodies struck at all, it must bo that their muitial attraction 
would certainly produce complete coalescence. On the other hand, it was 
generally admitted tliat two bodies when attracted by each other would 
seldom come into contact, but would in most cases bo carried by their 
original velocity away once more from each other’s influence. It is only 
necessary to assume that the size of the bodies has increased enormously 
without increase of mass for a case of mere disturbance to become one of 
partial collision; the generality of the case is thus practically demonstrated. 
As oases of partial collisions may be of infinite variety, for the sake of 
sin^licity I have in this paper (except where stated to the contrary) assumed 
that all the oollidiug bodies are of the same size ; composed of the same 
chemical elements ; with the same initial proper motions, the velocity of 
which is small compared with that developed by attraction ; also that the 
mass of each of the two bodies of any 0 !ie pair is the same. 

U two bodies come into direct collision from rest, a definite energy of 
Tc^ty win be acquired at the moment of contact, depending solely on the 
mass. After coalescence, if a single particle were attracted from infinite 
spao^, |be panels being attracted by the whole coalesced mass, and this 
asasa riot appreciably moving towards the particle, twice the force would act 
tiirOngli twi^ the space, and would develope twice the velocity, or four 

the ohiWjpr, Hence, also, a particle to leave the body must have this 
dMIe therefore, as it does not appear reasonable to expect that 
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after collision any portion will acquire much greater energy than before, we 
may reasonably assume that no part will acquire four times the energy of 
motion, and be tlirown off into space. On the other hand, if two bodies 
come into partial collision, a piece of each would coalesce, and the rest 
would pass on into space. If the motion be entirely destroyed, the temperature 
developed by coalescence will be the same, no matter what proportion be 
struck off ; whilst, if the pieces struck oif bo very small, the coalesced mass 
will have but little attractive power to keep the body together, and hence 
the velocity of each particle may be great onougli to project the whole into 
space ; whereas wc have seen, in the case of complete coalescence, none 
would be able to be thus projected. This is a most important distinction 
between partial and comxilete collision. 

Influence of Chemical Composition, 

If two bodies, each a mixture of chemical elements, meet and destroy 
their motion of translation, then a molecular motion of identically the 
same energy must be developed (a small part will bo converted into some 
form of potential energy, but this wo will disregard). If a mass of small 
bodies have the same energy as an equal single mass, tlie velocity is also 
equal. Whence we must also assume that the velocity of the molecules, 
no matter what may be their respective weights, is not greater than the 
velocity of the whole body was before impact. Therefore, from what has 
been stated, in direct impact no particle will have suftlcient velocity to leave 
the mass immediately after impact. But different elements having the same 
velocity are at different temperatures, inversely proportional to their mole- 
cular weight ; the heavy atoms are therefore very much hotter than the 
light ones. We know by the laws of heat that these unequal temperatures 
will tend to equality; but it is worth while looking at this a little in detail. 
Let us suppose a hydrogen and a mercury particle to meet. The mercury 
is one hundred times as heavy as hydrogen, but the velocity of both is the 
same. The collision cannot produce heat, as it is heat motion already. 
The principle of energy at once tells iis that the mercury will lose a part 
of its velocity, and the velocity of the hydrogen will bo increased. Let this 
happen many times, and the temperature will become equal ; in other 
words, the hydrogen will be moving ten times as fast as the mercury* Let 
both of these particles come to the surface of the body ; their moleeuliOf 
motion will cause them to leave it ; the hydrogen will probably have velocity 
sufficient to carry it away from effective attraction, which is impossible 
with the mercury, as initially its velocity was insufficient, and now it is less 
than before. Thus we see that at the surface of a mixed gaseous atmo- 
sphere there is a tendency the opposite to that of the diffasioa of gas^; 
probably the hydrogen and lighter atomic weight elements will be 
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and the heavier on the inside of bodies. Hence, the chief elements of 
the surface of bodies may reasonably bo expected to be hydrogen, lithium, 
carbon, nitrogen, oxygen, magnesium, sodium, and sulphur. All these 
elements, except lithium (which may consequently be assumed to be 
universally rare), are the common elements of the surface of bodies ; and 
hydrogen, the highest of all known bodies, is the most common of all. Is 
not the element of 1474 line, which is found outside of hydrogen on the 
sun, an element of still dess atomic weight than hydrogen ? If this 
hypothesis be true, then it is reasonable to assume that diffused hydrogen 
must fill space. This would account for the retardation of comets and 
planets without the assumption of an ether resistance. It thus appears 
that tho molecular motion of gases may become one of mere translation. 
There is accordingly a continuity of heat and mechanical motion. It is 
reasonable to suppose, that at a certain height above tho sun the general 
motion of tlie particlos of hydrogen may become more or less pai^oliel ; there 
would be no collisions of moleciilos, and consequently no luminosity would 
be then produced, and an apparent dissipation of the protuberances would 
occur. I have now shown the most striking points in the contrast of tlie 
energy of different cases of collision. I have also shown a possible reason 
why the small atomic weight elements are common on the surface of 
bodies ; why we should expect to find hydrogen on the surface of all 
bodies, such as the sun and stars ; lastly, that hydrogen, and probably the 
unknown element of the sun, may bo the resisting substance which retards 
the motion of bodies in space. 

On the Botation of Systems, 

It does not seem reasonable to expect rapid rotation in the case of entire 
coalescence of two bodies, as only the resultant of the two original rotations 
will tend to develope this motion. But, in the case of partial collision, we 
muet have a mpid rotation of the mass, as each of the two bodies from 
which it was formed occupy chiefly one side of the new body, and as the 
velocity of each of the two bodies was originally opposite to that of the 
other, rotation is a^neoessary consequence. 

There are two chief reasons for the inequality of the balance of mo* 
mentum at the two sides of the coalesced mass : let. The piece cut off will 
to mucli tiiictoi? towards tire middle of the original mass than at the out- 
tito* The density of the inside is much greater than that of the 

outside# oi the greater pressure, and also from the fact that 

itis protobie tto heavier elements are towards the centre of the mass. It 
latpiy be sem that the resultant momentum on the two opposite sides 
dirt loi dfr<M$onti cMmsequently tending to rotation^ . 
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Comei^ and Solar System. 

It is almost certain that the initially irregular shape of the two coalesced 
pieces would cause many smaller masses to fly off into space, producing 
possible visitants to other worlds, but in most cases the heat would be 
sufficient to cause all those masses to bo oouverted into gas. 

When two bodies of different size attract each other, the velocity 
acquired by the smaller body will be greater than that of the larger one (as 
an apple falling to the earth does not give the earth the same velocity as 
the apple itself acquires). With unequal bodies therefore, when collision 
occurs, the larger piece will have a smaller velocity than the smaller, hence 
there will be two orders of fragments. Fkst, from the small piece, the high 
velocity of which may make comets and shooting stars of them. 

Planets. 

Secondly, the fragments of the larger piece, whose small velocity may 
not take these bodies away from effective attraction, and they may thus 
become planets. 

But the large mass of onr sun shows that if the planets of our system 
have been formed in this way, one of two things must have occurred, either 
the original proper motion of the bodies must have been very much greater 
than the average is at present, or the bodies themselves must have been 
very large, so that even at impact tlio centres were a long distance from 
each other. ’ There is, however, another reason why at impact the centres 
may have been at a distance from each oilier — ^namely, the great distortion 
of the bodies which must take place immediately before impact, in conse- 
quence of their mutual attraction. It is impossible to give even an approai* 
mate idea of how much this may influence the result. Generally, it is easy 
to see that the problems offered by partial impact are of extreme difficulty, 
the data being of necessity of infinite variety. 

It is shown further on, that there is another partial impact hypothesis 
which may possibly explain the origin of our system. 

All the following remarks apply equally to that hypothesis 

At first the orbits of these bodies would be extraordinarily eccentric t 
on passing away on this first journey they would be in advance of the 
expelled gas, but would meet it on returning. This would tend to 
neutralise the force of attraction, and the orbit would become much more 
circular. Again, the passage of the planet through the gas would retard it« 
And lastly, on each of its orbits the attraction of gravitation would be 
greater on its outward journey than its return, in oonsequence of the 
expelled tnatter passing outside its orbit into space. This fact would Imih 
tend to render the orbit more otrcular, and elso tend to neutralise tibe 
of flbe gaseous reabtanoe in causing the body to approach the iUtu 
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is a well*known fact» that if a projectile revives on one axis at right 
angles to the line of motion, there is a tendency to move in a curve. 
(The full discussion of this phenomenon would occupy much time.) It is 
possible to show that this force at first would have considerable elBfect in 
rendering the orbits circular, but finally with the planets near the sun its 
effect may be to render the orbits more elliptical. Ail these forces, there- 
fore, tend to render the orbits more circular, but not as an average result 
to Srlter their mean distance from the sun. The larger masses would 
suffer less resistance in proportion than the smaller ones, and the general 
result would be, that if all started at the same distance the smaller bodies 
would be brought nearer the sun. It is easy to see that the centrifugal 
force and the attraction of nebulous mass would cause all the planets to 
travel approximately in the plane of the ecliptic, also why the sun’s equator 
BO nearly approaches it, and generally, why the rotations of the planets on 
their axes should be in the same direction. On the other hand, the pressure 
due to heat, the extreme want of symmetry of such a case of partial impact, 
combined with the original motion of rotation of the colliding bodies, if they 
had any, must all tell in the ultimate resultant motion, both orbital and 
axial. Almost certainly these forces would produce slightly inclined orbital 
planes, inclination of polar axes to these planes, and may as an extreme 
case produce a retrograde motion. It is also easy to see that the enormous 
atmospheres of those early days would effectually clear the bodies of all but 
very large masses of oosmical dust. 

Tbs Aateroids, 

This fact appears of itself sufficient to 'show that the production of the 
asteroids must have been a subsequent event to the formation of the solar 
system. With respect to the asteroids, it is oonooivable that the destruction 
of , the planet which formed them may have been produced by a large 
meteoric visitant, witii a high velocity. This hypothesis shows that such 
bodies may exist in considerable numbers, Buch a mass might conceivably 
bury itself in another body, and when its motion of mass was stopped, its 
heM jqi^ght be sufficient to produce a pressure of many thousand atmo« 
spb^eSi Such an explosion, of developed gas might reasonably be eifpeoted 
to Ucw the body to pieces^ It is generally considered that if the astoroidi 
had been prodnoed by the destruction of a planet, the fragments would 
have the same mean distance from the sun, and would pasa the same |k»nts 
in pvbits where destruction occurred ; which is contrary to the 
obiMafVed motioiie of thcee bodies* The hypothesis that they are pieces of a 
planet is tiierefore not geneially accepted ; but these assumptions are only 
trueijtf ^ veloa% remain same, the eccentricity of the edkit the same, 
mA lb^ k im te#^^ etmoepheret fhe ffret of tbeio aisumptioiii is 
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clearly not admissible in such a case as I have suggested, and the relative 
positions of tho planets would infiuonco the second. Or if tliis be con- 
sidered to be insufficient, it is only necessary to assume that the destruction 
took place before tho whole of the gas had been absorbed by the sun. 
Altogether, I think from the great eccentricity of tho orbits of tlioso bodies, 
from their positions, from the vailing inclinations of tho pianos of their 
several ecliptics, from their varying intohsity, and their small size, tho only 
conceivable explanation of their formation is by a violent explosion. This 
would account for all their peculiarities. I am unacquainted with any force 
in nature that could produce such an explosion except tho one hero 
suggested. 

Satuni*s Rinrftt, 

It would appear also that the rings of Saturn cannot be considered to be 
a primary phenomenon ; they may have been developed by tho blowing to 
pieces of a moon, or by Saturn’s atmosphere entrapping a train of meteors. 
This latter suggestion hardly appears so reasonable as tho former. If tho 
destroyed moon was brought to a very high temperature, more liquid spray 
might have been produced, which would quickly cool and become a mass of 
solid particles revolving around in all eccentricities. 

Cot)K*is and Meteors » 

It is a necessity of this hypothesis that there should be large numbers 
of bodies travelling in space. Groups of those bodies may frequently have 
a common direction. Of those bodies it is probable that some may be very 
largo, and even come within tlio solar system, yet remain invisible except 
as meteors. But it is conceivable that in some cases of collision bodies may 
leave, consisting chiefly of carbonic acid ; which at certain stages of a body’s 
heat, may form an important part of its atmosphere. It is not difficult to 
imagine that a portion of the atmos2>horo of such a body may have taken a 
common direction in space, and in its path become attracted by our system. 
If its nucleus, when near the sun, were volatilized carbon, and its atmosphere 
carbonic acid, the result of the sun’s radiation on such an athermic sub- 
stance as carbonic acid mighfc certainly decompose ifc* Might it not be the 
case that the temperature of dissociation of carbonic acid may be lower 
than tlie temperature of the volatilization of carbon 9 There are certain 
peculiarities in tho electric light supporting this. Thus the carbon might 
be liberated as a sublimate away from tho sun, but in the direction towards 
the sun, the temperature may be sufficiently high to volatilize tho carbon. 
This, or some other radiation theory, as Tyndall has suggested, seems the 
only one possible to explain tho stupendous velocity of the growth of the 
tails, amounting in acme cases to as much as 5,000 miles a second, a yelocity 
which the energy of the sun would be incompetent to give to matteri Agakf 
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this hypothesis agrees with some of the spectroscopic observations of comets, 
iu which the tail gave a feebly coutiuuous spectrum, showing it to bo solid, 
and the nucleus a banded spectrum, bhowiiig it to bo gaseous. It may bo 
possible that there are other gases whose tompeniture of decomposition is 
lower tlxaa the temperature of volatilization of oue of tlieir constituents, such 
as fluoride of silicon and generally halogen compounds of infusible bases. 

The Sun, 

I shall now attempt to show that there may bo agencies at work which 
may cause a great difference of temperature between the poles of the sun 
and its equator. This may give us an insight into the cause of the tremen- 
dous cyclones of the meeting solar trades, and these cyclones are possibly 
the cause of such spots. If this hypothesis really reprosonts the formation 
of the solar system, then it is probable that radiation is greater in a direction 
perpendicular to the ecliptic than in its plane. Again, tlio conihined energy 
of gravitation and centrifugal force would cause most of the absorbed matter 
to fall upon the sun about the equator ; both of these causes may produce 
a groat diflcronco of tomperaturo between the poles and the equator of the 
sun, sufficient, perhaps, to produce cyclonic spots. The i)rojoctiou of bodies 
upon the surface of the sun, bodies trapped by the sun itself, might probably 
produce the sea of flame which surrounds it, and the protuberances so often 
seen ui>on its limbs. The precipitation of bovlios upon its surface u]>pcavs 
to me to offer the only conceivable explanation of the high velocity which 
the hydrogen on the surface of the sun Hnmotimes )>osscssob. The speed 
of some comets proves that bodies in space may have a velocity of many 
liundi’od miles jier second, and wo know that a b >dy at rest would acquire 
nearly 4U0 miles a sec md by the sin’s attraction almo. Therefore many 
bodies may fall upon the sun with a vtdocity of 50D miles a second or moi o. 
Such a body would bury itself far down in the son, clearing tlio gas by 
pressing it down before it in a few minutes it would be many thousand 
miles into the sun, and, its motion of mass destroyed, a tomperaturo of 
100,000.000 might readily bo developed, which, oven if the density of the 
body woro no higher than air, would amount to a pressure of 400,000 
atmospheres, and would most likely be much greater than tliis. fefero are 
all the conditious for a most powerful explodon, amply sufficient for all 
that has been obsorved of the prominenoos. It is quite ovidont that if thero 
are trains of bodies, which have beon brought into the orbits around tho 
sun, most of tho phenomena of periodical variations of spots and protuber- 
ances may bo explained on the assumption that these bodies plungo 
obliquely into tlio body of the sun. 

On Douhle and Multiple Stars, 

When the original p)rop%r motion is small, and tho proportions struck 
off largo, after partial ooalesoence the greatly iucreasod attraction acting on 
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tiie two retreating bodies will in many oases oause one or both of them to 
be attracted back to the coalesced mass ; but as the force which produces 
ibis return is partially due to the other retreating body, and for reasons 
already mentioned, the returning body will not necessarily come into 
collision with the coalesced mass, but may revolve around it producing 
double stars, or, if both bodies returned, triple stars, and in many oases the 
coalesced mass would also separate and produce even quadruple, or still 
higher multiple stars. I need not say that many thousands of multiple 
stars exist. Generally the returning stars, althougli sometimes of greater 
magnitude, would be of less luminosity, but this body would collect much 
of the matter revolving around the more luminous body, and so have its 
own temperature raised. In the case of nearly complete collision, the two 
pieces leaving the coalesced mass might reasonably be expected to break 
into pieces* It is possible to show that the rotation of each of these pieces 
must generally be in the same direction as the rotation of the coalesced 
mass, and that most of the forces acting would tend to produce a system 
resembling the solar system. 

NebuUt, 

I have already shown how a ring nebule may be produced by a case of 
partial collision. The oomeiio nebulfs would be produced when a high 
resultant velocity was produced in the coalesced mass. It is not difficult 
to conceive that in the collisions of approximately equal bodies the coalesced 
mass might separate chiefly into two other larger masses, and produce 
double nebulas, and ultimately double stars revolving around each other. 
Again, a ease of almost complete coalescence appears competent to give rise 
to the conditions we observe in the spiral nsbulss, as it will be seen that 
rotation will be very slow in this case, and the expulsion of matter 
irregular, although it must be confessed that it seems probable that 
generally a large nucleus of continuous nelato would be produced. At 
the same time possibly higher power observewns may show ibis to be the 
case. 


Art. th$ Calculation of Dutanc0$ by tneam of Bseiprocal Verbal 

Angles, By 0. W. Adams. 

lltsad hsfere tin Philosophical Jnstituts of Canterbury^ X2th September^ IBTB.'i 

Tax distance between any two points on the earth’s surface may bo fowid, 
|f the auj^ lu^tended by those pointo et the eenift d, the ^leiith iahaowui 
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M it 18 then only neoeasary to multiply the number of units in tlie given 
angle by the value of one unit at the earth*8 surface, in order to find the 
distance, or “ Contained Arc,** as it is generally called. 

The method of deducing the subtended angle, or rather the length of the 
** Contained Arc,'* when the vertical angle from each station to the other is^ 
given, may be shown as follows, dividing the problem into two oases — ^drst, 
when one angle is an elevation ; and, secondly, when both are depressions. 

Cask 1. — Wkm one angle is an elevation^ and the other a depression. 

To investigate a method of asoeiiaining distances by 
means of reciprocal vertical angles : — Let A and B in 
fig. 1 represent the two stations, and 0 the centre of 
the earth. Draw A F o. horizontal line at A, and B G 
a horizontal line at B, and B H parallel to A F, 
Then A B G h the true angle of depression at B^ and 
B A F is the true angle of elevation at A, and G B A 
H B A (or B A F) = V (the contained arc). Thus 
we see that the difTereuce between the true angles of 
elevation and depression is equal to the contained 
arc,*' and taking the mean value of 1** on the earth’s surface s 101*4 feet 
or 188*6 links, we could thus obtain the distance between the two stations 
in feet or links. 

But the observed angles are not the true angles, as they are both affected 
with refraction. 

Let A K and B K represent the apparent direction of each station from 
the other. 

Let D represent the true angle of depression, G B A. 

Let E represent the true angle of elevation B A F, 

Let C represent the angle A C B or contained arc ; and 
Zjet R represent the angle of refraction =s K A B or K B A, 

G B K will be the apparent angle of depression es: D H, 

And K A F will be the apparent angle of elevation » JEJ + 22, 
and the difference between the observed angles of depression and elevation 
#ai be (D -- J?) - (E + TO « ^ « C 222. 

Now, assuming 22 to be of the contained arc, 0 — 222 will be 0 — ^ C 

iha difference between tbe obserrad angles of devatlon and 
d^prission be C; so, by multiplying the number of seconds in V 
^4^ X ilSB'd, we shall get the number of linke in the contained are, or 
thisi diatanos between A and B, {Note 4$ X m 177*8). If tiie dis* 
tdiBiw batsmen A and -B is reguired in feet instead of Jinks, then multiply 
^ H X 10)'* 117, 
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0a8S 2*— When hoih angles are d€prmion$. 

Using tho samo notation as before, except that D 
and d represent tlie true angles of depression, and 
D d R tho observed angles of depression ; 

then 2) 4- d + — 2 right angles, also U + F = 2 

right angles /. D + d = C ; and i) — /J + d — J? 
ss C 2 R. That is, the sum of both angles of de- 
pression =stC/“-2Jf~C — 0 = Of and U 

X U X 168*0 (or sum of observed depressions in seconds multiidied by 
177*8) 5= distance in links between A and ii. If the distance between A 
and B is required in feet, then multiply by 117 instead of 177*8. 

The above results expressed in words give the following 



Practu*al Rule. 

Take the sum of the observed vertical angles when both are depressions ; 
or their difference when one is an elevation, and reduce this sum or differ- 
ence to seconds ; multiply by 177*8, and tho result will be the approximate 
distance between tho two stations in links. Notb. — If tho distance bo 
required in feet, then multiply by 117. 

Or the following general rule will apply to all cases : — Subtract 180® 
from tho observed zenith disianerSf reduce the remainder to seconds, and 
multiply by 177*8, tho result will be the approximate distance between tho 
two stations in links. 


In tlie preceding investigation, I have assumed tho mean value of 1" on 
tho earth’s surface ss 101-4 feet, and I shall now show what is the greatest 
error that can bo introduced iu any case by this assumption. 


The radius of curvature on the meridian varies with tho latitude from a 
minimum at the Equator (-^-) to a maximum at tho Polo 

And the raiius of curvature of the Prime Vertical also varies with tho 
latitude from a minimum at tho Equator (= E.) to a maximum at the Pole 



Also, the radius of curvature in any latitude varies with the Azimuth 
from a minimum on the meridian to a maximum on the prime vertical. 


Still the limits of variation are so small, compared with the ordinary 
errors of observation, that in general practice it is sufficietit to assume 
101*4 feet as the mean value of on the surface of the oai'th for New 
Zealand. 


The following are the precise values for latitudes 80® and 44®, taking 80® 
as tlie mean latitude of the North Island of New Zealand, and 44® as the 
mean latitude of the South Island. 
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Taking BessArs value of tbo equatorial radius (B) == 

And BessePs valuo of tbe polar Bomi-axis (?) ss 

Tho value of I"' on tho ramidiau at let. 89® =. 

The v«lue of I"' on tlio prime vertical at lat. 80® = 

The ineai» value <»f V at nil azimuths in lat. 89® = 

A^^ain, the value of on tbo meridian at lat. 44® s=: 

And the value of I"' on the prime vertical at lat. 44® teat 

Tho mean value of K at all azimuths at lat. 44® » 

And the mean value of I"* at all azimuths at lat. 89® 

Tho moan value of 1 at all azimuths for both Islands of N.Z. = 
Or say, 101 4 feet. 


Febt. 

20928897 

20883054 

101164 

101*875 

101*870 

101*282 

101*004 

101*428 

101*870 

101890 


It will thus bo 80011 that, by usiug this moan value, the results would be 


somotimes slightly in excess of the true values, and sometimes slightly in 


defect ; but in any case tlie difference would only amount to about i per 


cent., and may therefore in ordinary practice bo neglected. 

With regard to tho co-officiont of refraction which I have adopted, it 
may bo thought that ^ is too small, as in most works on surveying it is 
stated to be from to . 

The reason I have used is because I find it more in accordance with 
actual obsorvatious in hilly counti*}^ in New Zealand. 

Tho factor 177*3, as stated above, is obtained by taking the value of V 
on the earth’s surface as 168*0 liuks, and the refraction as con- 

tained arc; but if it is required to obtain tho distance in any other 
denomination, such as feet, metres, miles, etc., for any other values of ter- 
restris.1 curvature and refraction, this may easily be done by means of the 


following formula : — 

Let V s= value of 1" on the earth’s surface, in the given denomination 
„ w? as co-eflBeient of refraction 
„ the factor required;- then 


Example* Suppose i?s= 80*89 metres and mss: *071 

then ~ factor required. 

It must be borne in mind that this method is only approximate, as the 
observed vertical angles arc liable to an error of 2" or 8" even when an 
6-inch theodolite is used, and a mean of several observations taken. 

Supposing the average error of each double observation to hq or 6^ 
then the error in the calculated distance would be 6 or 6 times 177 links, 
say about 10 chains. This would be 1 per cent, in a distance of 1000 
ohaihs, which is the usual distance between geodesical stations in Kew 
Zealand. 

Tlie chief advantage of this method is that the observations are not 
sutgect to a xatio of error in proportion to tbe distance. Most approximate 
methods, by telemeters, etc., although tolerably oorreot for short distances, 
iBiil altogether wh^ applied to long distances ; but this method gives pro« 





iM. 

poriionatoly bettor results, the longer the distauee, as I estimate it as subject 
to an average error of or which is equivalent to about 10 chains, and 
this error is the same for all distances. Thus, in finding the distance 
between two lulls 60 miles apart, this would only introduce an error of 
links per 10 chains, thus nearly approaching in accuracy to a chained 
measurement, besides being free from accidental errors and omissions which 
all chained measurements are liable to. 

But although the errors of observation do not affect the results in pro* 
portion to the distance, still, any error in the estimated refraction will do so; 
therefore this method is only suitable for hilly country, where other methods 
are not available ; as, whenever the line of sight between the two stations 
passes for any considerable distance close to the surface of water or level 
land, the refraction is generally very variable and uncertain, and the results 
obtained by this method will then he unreliable. 

In my own practice, using an 8-inch transit theodolite, reading to 10*, 
and noting the level readings at each observation, the distances found by 
this method have an average error of half-a-chain to the mile. 

For instance, in a circuit of 60 miles between two known points, 
average distance of stations 10 miles apart, the error was found to be 28 
chains, or less than half^a-chain per mile. In another case, there was an 
error of 81 chains in 60 miles, or about half-a-ohain per mile. 

It is requisite, in this method, to use only the corrected vertical angles, 
that is, they must be corrected for the height of the eye and object. 

Buies for calculating the correction are given in most books on survey- 
ing, but tl)e following blank form will be convenient when the difference of 
heights of the eye and object is given in feet and inches, and the distance 
between the stations in links : — 

Blank Ferine 

Difference of height of eye and object in inohe$ log 

DUtance between stations in Unk$ oolog . * 

Oolog tang 7*02 zz constant log 4*41670 

Coireotion In seconds of arc ss log . * 

Abte.-^^When the height of the eye exceeds the height of the object, the 
oorreeticn is to be added to an elevation or subtracted from a depression. 
When the height of the object exceeds tiie height of the eye^ the cor- 
reetion is to be added to a depreseion, or subtracted from an elevation i 
Or the rule frnr applying the corrections may be simplified thus i 

Kark angles of eleration -f nark anglea of depression. 

Haik height of ^e -I* mark he^t of object. 

(Then take the algebraical sum of the heights of the eye and abject, to com^ 
pnte the correction, to which prefix the same sign ; then the algebraioal 
sum of this correction, and the observed vertical angle, will give the true ^ 
tertical an||^« 
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In order to compute ibis correction by the above rules, the distance 
between the stations is required to be known ; but as in all oases where this 
method is used the distance between the stations is not known, we must 
proceed as follows : — 

With the observed vertical angles, as they stand in the field-book, 
compute the distance between the stations ; and with this approximate dis- 
tance, compute the eye and object correction* Then, with the corrected 
angles, again compute the distance, and in most oases no further calcula- 
tion will be required ; but in cases where the second calculation gives a 
result differing greatly from the first approximation, it may be advisable to 
repeat the calculation. 

Instead, however, of neglecting the eye and object correction altogether, 
in calculating the first approximation, it will be sometimes advantageous to 
ascertain the correction roughly, and take it into account. This may be 
done as follows : — 

As 1 inch subtends at 26044 links or St miles nearly, we can easily 
ascertain the angle subtended by any number of inches, at any number of 
miles distance, by the following rule : — 

Multiply the inches by 8t and divide tho product by the number of miles, 
the quotient will be the number of seconds subtended. The distance in 
miles can generally be estimated to within 10 per cent, or so, and calcu<> 
lating the first approximate correction in this way wiU often save time. 


Example* 

Bryant's Hill to Barker’s Hill. Elev. 1° 14 18' 

Barker’s HiU to Bryaat'i HUl. Dep. X®22'50' 

Biyant’s HiU to Barker’s HiU. Height of ^e :rr 8 * l' 

object =£? 0 0 


Eye exceeds object 8 1 


Bistanoe, say 10 miles 


Barker*# BlU to Bxyani’s HiU. Heightofeye =2*4 

„ object = 7 


Eye exeeeds object ss 1 9 


= 87 

10)120 

12 - 0 ' 



lo)es 


0 - 8 ' 

•OM^a BiU «o Badbtr'f m fifatr., 1« W 18' + 12* I- W ay 
BStefaBUt 1- 22' 80' - 6 *8 1 22 48-2 

a 18<2 a 428'<2 
8W1 


Via tha a,a and 4»lijaat ooRiMont 

Fbat ss 88880 



IBS 
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IKOBBS. 

87 log 

88880 =3= colog 

constant log 


1-56820 

506889 

4-41670 


Correction 10*^9 = log. 1.-08779 


iNOBBB. 

21 ^ log 

88330 3= colog 

constant log 


1-32222 

6‘05«89 

4-41570 


Oorrecttion 6 **^ = log 0*79181 


Corrected Angles. 

Eley. P 14' 13'' 4- 10^9 =:=: 1® 14' 23^-9 
Dep. 1® 22' 60" - 6-2 = 1 22 48- 8 


8 19-0 49rf-9 

8771 

49990 

84998 

8499 

160 

Distance from Bryant’s Hill to Barker’s Hill = 88632 links 

Trne distance as fonnd by Triangalation = 89197 

Dififorenoo 666 

Which is about half a chain per mile. 

Having fonnd the contained arc, or distance between the stations, in 
links, by the rules given above, the difference in altitude may be obtained in 
the usual way, viz., by converting the links into feet and then multiplying 
the distance in feet between the stations by the tangent of the true angle 
of elevation or depression. (Note. — The true angle of elevation or 
depression is half the sum of the observed reciprocal angles, when one 
is an elevation ; or half the difference when both are depressions ; or, 
generally, if zenith distances are used, the true vortical angle is equal to 
half the difference of the reciprocal zenith distances; — of course sup- 
posing the eye and object corrections to have been applied.) 

But instead of finding the distance between the stations in links, and 
then converting it into feet, it would bo more simple to find the distance in 
feet at once, by using the factor 117 instead of 177 * 8 , as before explained t — 


BryanVi Hill to Barker’s Hill. 
Barker’s Hill to Bryant’s Hill. 


499-9 » log 

117 s constant log 
l*lr08'*8 sst tangent 


EzampU, 


Oomoted Kiev. 

1* 14' 28'-9 

„ Dep. 

10 22 / 48'.8 

Dlfl. 

8' 19''9 

Sum. 

2® 37 O?"-? 

f Sum. 

1 » 19 ' 88».9 


9-698888 

2-068186 

8-869040 


leST’O feet 8*126109 


49^9 
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If no logarithmio or trigonometrical tables are at hand, the difference of 
altitude may be found as follows : — 

As ‘00000486 represents the value of sin 1" arc 1" or tang V (true to 
the last figure), and as the tangents of small angles vary very nearly as the 
number of seconds contained in the angle, wo may substitute for the tangent 
of the angle the number of seconds multipled by ‘00000486. 

In practice, the operation may be shortened by combining the two 
multipliers together ; thus, *00000486 x 117 =* *0006676. 

(Note. — In order to show how very nearly the sines, arcs, and tangents 
agree for the first two degrees, their values at two degrees are given, for the 
sake of comparison. 

Diff. 

Thus tin 2° *0348995) 

arc 2® — *03490601 ^ 

tong 2^" — *0849208 1 142 = 8" 

Therefore, the arc of 2^ » sin 2^^ 00' 01 f', and the tangent of 

2® * arc of 2® 00' 08". 

Also, in obtaining the tangent of 2° by multiplying *00000486 x 60 
X 60 X 2, the result is *0849200, or just ^ of a second below the true value. 

Similarly the tangent of 1^, found in the same manner, is *0174600, or 
just 1" above its true value ; but the value used for tang 1", viz., *00000486, 
is slightly in excess of its true value, which is *0000048481868, etc.) 

Then the difference of altitude may be found by the following rules ; — 

Cask 1. — When one angle u in an elevation, 

Bvls. — Take the difference of the observed vei*tical angles, and also half 
the sum, both reduced to seconds ; multiply them together, and their product 
by *0006676 ; the result will be the difference of altitude between the two 
statione in feet. 


Case 2. — Whm both angles are deprestnona, 

Bulx. — T ake the sum of the observed vei*tiol6 angles, and also half the 
difference, both reduced to seconds, multixdy them together, and their pro- 
duct by *0006675 ; the result will be the difference of altitude between the 
two stations in feet. 

Or^ if zenith distances are used, the following general rule will apply in 
all oases :~ 

Buna. — Subtract 180 ^ from the sum of the observed zenith distances and 
reduce the remainder to seconds ; then take half the difference of the 
observed zenith distances and reduce it to seconds ^ multiply the two 
^[Uftntities together, and the product by *0006676, and the result will be the 
difference of sdtitttde between the two stations in feeti 
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HO 

SxanqfU m before* 

4 Stun, :sr I® IS' 88-'-8 476*8 . 

Diff, r=: S' ir-S :== 499*9 9994 rr 499*9 warMd 

18855 

4242 

424 

42 

28S6800 

*0005676 5766000 =r 0005675 rev«ra«5 

11782 

1414 

165 

12 

Diil. of Altitude cr 1887 8 feet 

Even when a book of logarithms is available, the calculation by logs 
will be more expeditiously performed by using the logs of the above 
quantities than by using the log tangent. 

ExampU, 

1® 18' 33'' -8 = 4713-8 log 8*678871 

8' 19" -9 == 499 9 log 2*698888 

Conitantlog *0006675 = C-758966 

1837*8 feet c=: 8-126220 

With regard to the actual results obtained by this method » I may 
mention that in the circuit of 50 miles previously referred to, the altitudes 
dosed to 18 feet, and in the circuit of 60 miles, the error in closing was 
only 2 feet. 

It is thus evident that this method is quite capable of giving reliable 
results in hilly country, and is well adapted for the topographical survey of 
a new country. A hue of stations might be selected in the most accessible 
positions, and each line used as a base from which to extend triangles on 
either side, and as every lino is determined independently, there would be no 
accumulation of error. 

On the contrary, by observing to distant hills on either side, the distances 
found would check each other, and any erropeous result could be rejected. 

In very level country, where the refraction is too uncertain to give 
reliable results by this method, other methods may be employed, such 08 
chained lines, Or triangulation from a measured base, etc. 
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Abt. X . — A Description of inexpensive Apparatus for measuring the Angles of 
Position and Distances of Double Stars^ and the Method of using it. 

By Jambs H. Pope. 

Plat© h 

[Read before the Otago Institute, I3th August, 1878.] 

Unboubtboly anyone who wishes to make observations of double stars 
should provide himself with a first-class telescope equatorially mounted, 
having an aperture of from eight to ten inches ; he should place this 
telescope in a commodious and well built observatory and should procure a 
first-class filar micrometer and a galvanic chronograph. He should have 
perfect illuminating apparatus, so tlmt the micrometer wires may appear as 
bright lines on a dark field or as dark lines on a bright field, and he should 
be able at will to employ whatever tint he wishes to give to his field or his 
wires. Besides all this, his telescope should be accurately dnven by clock- 
work, BO that he may keep a star in one part of the field of view as long as 
he wishes to do so, and may have both hands at perfect liberty to take 
angles of position and to measure the distances between the components of 
double stars. But, unfortunately, this apparatus is extremely expensive. 
Oooke of York will provide every requisite for some J61200 ; it is not every 
one that can quite see Ids way to spend such a sum. There are many 
enthusiastic students of astronomy who are anxious to engage in this kind 
of work, but think it quite out of their power to do bo on account of these 
same pecuniary difficulties. The following paper attempts to show bow 
good work in this department of astronomy may be done at a very trifling 
expense, and to make it evident that the possessor of a good telescope may, 
with a small expenditure of trouble and a still smaller expenditure of money, 
hope to be in a position to take measures of double stars, Uiat will be worth 
preserving in the scientific records of the day. Here I would say, once for 
ally that the methods described in this paper are, many of them, not new. 
Some of them were invented by Sir John Herschell, some by other 
astronomers. For many of the details the writer alone is responsible. For 
working out the mechanical construction, and for many most valuable 
improvements in the waier-olook used in the method, the writer ha^ to thank 
Forsyth, station-master, Caversbam. All that the writer claims to 
have done is to have worked out a complete system (the materials for which 
have been derived from various sources), by means of which double star 
obs^jevl^ion is placed witliin the reach of a large class of students of the 
itmEiy heavens, who are debarred from pursuing this fascinating branch of 
by the great riipense involved in procuring the instruments 
ih it. 
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Fig. 1 represents the field of view of a positive eye^pieoe of high mag* 
nifying power. In this are arranged, in the manner shown in the figure, 
images of wires for ordinary use and of webs for more delicate observations. 

Fig. 2 is the position circle. This is made of very stout blook*tin, and 
is wired at the back to prevent its warping. Its circumference is divided 
into degrees (the minutes are to be estimated). The circle is fastened on a 
oentral cap, like tlmt which is used for a Bun>shade, so that the circle can be 
screwed on to the eye-piece with facility. Every oai-e must be taken to set 
the plane of the circle at right angles to the axis of the telescope. 

Before the circle is put on the eye-piece, the index I, fig, 3, is placed 
on the telescope, tube F', and temporarily secured by means of tlie clamp 
and screw Os. Then the circle is put on, and the apparatus will bo in 
the condition represented in fig. 3. If the telescope used is oquatorially 
mounted and properly adjusted, it may be now turned on a double star in 
any part of the heavens ; if it is an alt. azimuth, a star must be chosen on 
or near the meridian, the nearer the bettor. The star, or rather one of the 
component stars, is now made to run along between ilie wires TT, fig, 1, by 
turning tlie eye-piece tube of the telescope round until it does so. Then 
the index I, fig. 3, must be made to point accurately to tl^e zero of the 
position circle, and be firmly secured there by means of the clamp. 

Next the eye-piecc tube is turned round until the line joining the centres 
of the two stars is exactly parallel to the two wires. Then the circle 
indication is read ofiT, and, if necessary, 180^ must be added to the angle so 
obtained. Then, evidently, the angle of position with the meridian has 
been obtained. Several observations of the same stoi* on different nights 
should be taken. It is advantageous, too, to use different parts of the circle 
as the zero point. If this be done, the mean of all the obsoiwations will be 
a very close approximation to the trutli. 

Having found the angle of |)osition, we next proceed to obtain the 
distance. This operation should be attempted only in the very finest 
weather. The writer always measures distances either in morning or 
evening twilight, or in full moonlight when the moon is near tlie meridian. 
Thus the illumination difficulty is avoided. 

The clepsydra, the use and construction of which will easily be under- 
stood from the section of it given in fig. 4, is placed in a convenient position 
> near the telescope. The tanks T and T^ are filled with water, the eyepiece 
tube is turned round as in the previous operation, until one of the com^^ 
ponente of the double star runs along the wire TT or the web w.w. Then 
the^star is recalled and raised in the field a litttle, so that it may transit the 
oblique, wire TW, or the oblique web w.T. The instant that the first star 
is bisected by the wire or web, the lever is pressed sharply down to tlm peg P 
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and firmly held there, this laisen the valves W, and water flows up the 
glass tube G, which has pi’oviously been filled up to the zero point of the 
scale. The instant that the second star is bisected by the wire or wob the 
lever is released, the valves are immediately closed, and the flow of water 
ceases. The height of the column of water is then accurately measured by 
means of the graduated scale. Then the water is allowed to escape through 
the wa8te>tap T", and the operation is repeated. A moan of all the observa- 
tions gives the quantity of water that flows into the glass-tube during the 
interval betw4|||j^ the transits of the two stars. Let this quantity be 2’26 
inches. Then an observation is made, by means of a watch, of the time 
required to fill the tube, that is to say for 80 inches of water to run into it ; 
let this time be 21*5 seconds. A rule of throe sum shows us the time 
elapsing between the transits of the two stars : — 

inches, inches. sees. secs. 

80 : 2-25 : : 21-5 : 1*612 

1*612 seconds of time is, therefore, the interval betw^eon the transits of the 
two stars. 

Having found this interval, a simple trigonometrical calculation gives us 
the distance between the two stars : — 

Let p = the North Polar distance of the star. 
a angle of position of the wire ; and 
d S3 angle of position of the line joining the stars. 

T -- interval between the two transits in seconds of time. 

A ^ distance in seconds of arc between the two stars. 

X X 16 . sin p . cog a • 

Then A — — 

sin (a — Q), 

These calculations are not very troublesome. A very little practice 
enables one to do them very rapidly. It may be as well, in conclusion, to 
give an example just to show how very little labour is really involved in this 
process. 

On April 5th, 1876, twelve oblique transits were taken of the star 4768 
{of Brisbane’s catalogue), E.A. 14h. Om., Deol. 58° 6' S. The average 
duration of time between the transits of the component stars of the double 
over a wire inclined 78° 6' to the meridian, was 0*61 secs* The, angle of 
position had been foimd to be 22° Then — 

9*01 goes. X 16 =: 144*15 Log 2*168814 
tin JP {m 54') 9*778455 

coi a 6' 9*814897 

QOiM (0-8) 56^ 5' 10*081000 

1*888166 

ni^lura! number ^rresponding to this is 21*58. Hence the distance 
tiie stars is 81i seconds of arc. This measure was taken before 
deseribed in this paper had been made as perfect as it is at 
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preseilt. It is probable that measures taken now with the improved position 
oircle and the clepsydra, will at all events approach in accuracy the best 
measures taken with perfect appliances. If mercury could be used instead 
of water with similar appai'atus, still better results would be obtained, but 
as the object has been to incur as little expense as possible, it has been 
thought advisable to adapt the arrangements to the use of water. 

It is obvious that this method is available for measuring the diameter 
of planets, sun-spots, etc., and also for selenographical obaeryations. 


Ast. ’Kl»’^DeJiection of Shingle-bearing CutrenU and Protection of River 
Banks by Druelin'e Floating Log Dams, By H. P. Maoklin. 

Plate II. 

[Read before the Wellington Philoeophieal Society, V?th August, 1878.] 

Tbb plain of tlie Wairau in the Province of Marlborough is a tract of flat 
alluvial country, averaging about ten miles by seventy, and has been 
formed on the channel of an ancient iceberg (mer-de-glace), by the streams 
from the surrounding hills and the Wairau River, which traverses its 
entire length, rising on Mount Mackay, and debouching in Cloudy Bay, a 
portion of Cook Strait. Geologically the plain is of post-pliocone formaiioUt 
surrounded towards the north and west by mountains of metamorphic and 
palceoroic origin, and on the south by low hills of marine tertiary drift. 

The Wairau River has evidently formed the greater portion of the plain, 
and carries with it immense quantities of shingle, of which it is made the 
receptacle, by the rivulets from the hiUs. The district is a prosperous 
fanning one ; and from its first settlement, has been liable to considerable 
damage, not only from the flood-water itself, but also from the shifting of 
the river-bed, and the deposit of shingle on the adjacent lands. 'The town 
of Blenheim is situated on the middle of the plain, and unfortunately, its 
site is lower by several feet than the surrounding country. Every year its 
danger is becoming more imminent, as the beds of the river and its brandk» 
the Opawa, are gradually risingi from these rivers being compelled to deposit 
the drift on their banks and beds by lateral embankments. The late 
Provincial Government, under the direction of eminent engineers, has 
tried in vain many devices to direct the stream flrom the town. All were 
imataiUng, as the rapidify of the. current undersnned mratbgs, aitd 
wing'^wails, whUe the enormous quantities of shingle deposited defied all 
oontroh Hot a wreck remains of all the works thus erected^ costing mm 
iti5,P00. On plan No, X vnll be seen, at tire point AT, the lowest pcdnit tii 
tbs riyer hmk, whenos tlie town gets floo^ overfiewi aifed wheyci. ^ 
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tiro: threatens to form a now channel, leading dircotiy throngh Ihe town, as 
the lowest portion of tlie plain. The construction called a “ dam was 
erected some two years ago, at the point Z, (plan No. 1) and has not only 
diverted the stream into the “ new ” ohaouel, but raised tlie bank of shingle 
and below it. The old bad is gradually silting up. Had solid 
planking been put in to divert the current, it would have got undermined 
almost immediately, and the shingle been carried on and deposited where 
it would do harm. 

The theorem is as follows :~-lf a current will carry shingle, when 
travelling at the rate of six or seven miles per hour, but will not, if the 
velocity is decreased to say four, then, anything so dooreasiug it, will force 
it to drop the shingle ; and, what is of more importance, at the point where 
it is 80 decreased. The invention I have to describe was suggested to Mr. 
Druslin, by observing and experimenting on the action of one log floating 
and moored diagonally across a current, by which it was scon that the 
eurfooo current was deflected. It tlien became clear that a eories of logs 
moored at certain distances from the bottom above one another, and so fixed 
to upright posts that they would float or rise with the flood, would not 
only divert the current by producing a resultant between the downward 
velocity and the resistance, but by forming eddies below tlio logs, and 
decreasing the velocity, cause the deposit of all the shingle. The water 
hero in flood time is about twelve feet deep, and there is a series of frame- 
works of five logs each, averaging twenty-eight inches in diameter, placed 
diagonally across the stream, sloping from the bank at an angle of 1»6 
degrees down stream. It will bo seen that these logs, fixed in the following 
manner, ohook about half the volume of current and divert the remainder. 

Piles of very heavy timber are driven into the bed of the river ; the first 
horizontal log lies on the bottom, the next about a foot above it, and so on 
to the sm'face ; the whole series is so arranged that the top log always floats ; 
in foot the structure is so buoyed that it rises on the piers with the flood* 
The accompanying plans will show tl»o construction. Eeforenoe to plim No. 
8'will show bow the stones and sand get piled up during a flood, so high as 
to reach within a short distance of the surface, while in front of the logs 
them is a raging torrent. There is one defect about this invontion, nrhioh 
led many paople to oondemu it at fimt. During flood-timo a bank of shingle 
is ntteed, Averaging oigkl feet (see along the line m n on plan No. 1), but 
its Bubsidenoe, and until the next flood ocours, the rivet is acting on 
' ||,,aBd it ayey. But plans are now devised for placing a wing-wall 

W petpendioulatly to Ibe horizon, in a fitune in such a manner 

will drop into any holee made beneath them by the vratfr, 
of ibingle iataol. There ie no ^oubt in my miod 
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that the town of Blonheim has been saved by this invention. Of all the 
money spent in conservation and attempts to divert the stream, these log- 
dams only remain, and when thrown np shingle can be retained, no danger 
need be feared for the future. It will thus be seen that the great problem 
of how to divert the current and make a bank of shingle where it can be 
utilised^ has been solved in one of the most dangercyiis and rapid rivers in 
New Zealand. Unfortunately the conservation of rivers here is in the hands 
of a Board elected by the settlers from among themselves, and snch bodies 
ore not only slow to see, but timid in admitting the merits of a new idea. 
To make the matter clearer than can be done by written description I forward 
a small model of the invention. 


Abt. Xn. — On Beach Protection^ By W. D. Campbvll, Ass. Inst. C.E. 

Plate III. 

[Read before the Westland Institute, July, 1878 .] 

The encroachments of tho sea on the sandy ridge upon which a portion of 
the town of Hokitika is built, have often been very considerable during 
tempestuous weather, and at times have created no unusual amount of 
alarm among the inhabitants of Revell Street. The subject of beach pro- 
tection will therefore be of interest and importance to many present, and I 
propose to briefly discuss it, prefacing my remarks by a glance at the 
conditions presented by waves in accumulating and removing beaches* 

The movements of shingle and sand along the coast are due to the 
waves, whoso dheotiou is determined by the prevailing wind, but tidal 
currents sometimes indirectly affect their action by subduing or increasing 
the waves according as they may be with or against their direction. The 
action of the waves may be taken to be of three kinds ;*** — 1st. The 
accumulative action, which heaps up the particles against the shores 
2nd. The destructive action, which breaks down the accumulations pre« 
viously made. 8rd. The progressive action, which carries forward the 
pebbles and sand in a horizontal direction* 

The difference between the first and second actions is determined by 
the rate of succession of the waves ; for when they break upon the shore so 
rapidly as to over-ride each other, a continuous downward under-current is 
produced and the destructive action commences. The progressive actimi 
takes place when the waves impinge obliquely upon the shore* 

* See **Obtsr?stic]if on ihs Motiems of ShixKgls Beaehss*'* by H. B. Pslia«r, 

Phil Trans. Royal Sooisty, 1884, Pari 1. 
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Works, having for their object the protection of the sea-beach, should 
divide the destructive and progressive actions of the waves. This require* 
ment is fulfilled by piled and planked groynes, constructed at right angles 
to the shore line, their tendency being to collect and retain the sand and 
shingle. When the waves approach the shore exactly at right angles, the 
groynes will have their minimum effect, as no progressive action* exists. 
The constant shifting of the beach, however, at Hokitika, either to the north 
or soutli, shows that an oblique direction usually prevails. Groynes have 
been found to be most successful in similar cases of encroachment on the 
coasts of Great Britain. In the Baltic, a double row of piles has been found 
to succeed ; while on the Dutch coast groynes are constructed of fascines, 
where the dykos are more than usually exposed to the waves. The English 
practice is to diivo the piles from one-half to two-thirds of their length in 
the sand or shingle, either in pairs, placing planking between them, or to 
have a pile on alternate sides of the planking. Sheet-piling would be 
particularly advantageous, and is shown in figs. 1 and 2, which closely 
resembles a design by Mr. R. Pickwell, A.I.C.E. With main piles 27 feet 
long, and sheet piles 15 feet long, the rate per yard run would be 15 lin. 
feet main piles, 8 CBM timber in planking, sheet piles, and waling, 511bs. 
ironwork in bolts and SOlbs. in shoes. With planking only, the quantity per 
yard run would be 15 lin. feet main piles, 1 CBM timber in planking and 
401bs. ironwork in bolts and Bibs, in shoes. 

To protect the beach from opposite Camp Street to Hampden Street, a 
distance of 770 yards, six groynes, each 66 hn. yards in length, might be 
placed every 154 yards. Their cost would be about ^63,000. With the 
foreshore thus protected a line of scrub and saplings could be placed with 
advantage along the beach. The cost would be about dS500. 

As instances of the successful conservation of foreshores by groynes, it 
may be mentioned that, at Spurn Point in Yorkshire,*'* piled and planked 
groynes were used by Sir John Coode, and in four years the line of bent 
grass had extended 1200 feet to seaward, covering maiiy drift banks ; also at 
Withernsea,t in the same neighbourhood, some groynes 800 to 850 feet 
long Were constructed 200 yards apart by Mr. Pickwell ; the piles at first 
stood tcfu feet above the beach at the land end and six feet at the sea end, 
the upper five planks were added as the beaoli accumulated, and in four 
yeara the groynes were nearly covered ; at Eastbourne and Folkestone 
groynes of similar construction have been successfully used ; at the former 
place they were constructed 150 yards apart, the piles were driven in pairs 
with two walings and a centre row of closely driven sheet-piles Six inches 


•Proo, Init. O.B., Vcd. XXVHI., p. 608. 
t Proo. lust. O.X., VoL U., p. 206. 
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thick. At Cranz, on the Baltic, rows of piles 8x8 inches and 10 to 12 feet 
long, spaeod 18 inches apart, have been successful, with a breastwoi*k of 
piles and fascines. Breastworks are often required in oases of low foreshore 
or Whore a cliff is exposed to rapid erosion by the sea. 

Beaches have also been successfully formed along the sea barriers of recla* 
{nation works by means of groynes. At Sunderland, successive additions were 
made to the reclaimed area as the beach formed. In 1874*5 tlie author had 
charge of similar works at Ayr ; a reclamation of 24 acres of foreshore for a 
dock was made, and six groynes witli stone filling, each 150 feet in length 
and 250 feet apart (see figs. 8 and 4), were constructed along the line of sea 
barrier in order to collect a beach in front of it. In the first year after their 
erection a rise of two to three feet took place. With main piles, having a 
nett length of 81 lin. feet, the rate per yard run with scrub and stone filling, 
instead of wholly stone as shown in the drawing, would be 18 ^q lin, feet 
main piles, CBM timber in way-balks, walings, cross-ties, and planking, 
and 60 lbs. iron work in bolts, 3} lbs. spikes and 21 lbs. in shoes ; scrub 
and stone filling 17i cubic yards. The cost of 6 groynes, each 66 lin. yards, 
would be about Jg5,300. 

On spits and low beaches exposed to encroachment, groynes require to be 
constructed first, and then rows of fascines and scrub can be placed with 
advantage along the crest of the beach. The scrub placed along the beach 
at Hokitika probably assisted the accumulation of sand behind it; but 
without groynes it cannot affect the action of the sea at the foot of the beach 
where the erosion is greatest, and encroachment proceeds until the scrub is 
undermined. The rough cribwork groynes that Mr, Bochfort placed on the 
beach in 1807 and 1868 were efforts in the right direction, but a much 
greater length would be required for efficient protection. The formation of 
a broad beach upon which the waves can expend their force is of far greater 
importance than a high narrow ridge which must always be liable to he 
washed down by heavy seas. 

The fetch or reach of open sea is considerably greater here than at those 
places that 1 have meutioued, and the waves from that cause must be larger ; 
but the depth of water off Hokitika at i mile and 1 mile distance is 26 and 
42 feet, at Bunderland it is 27 and 52 feet; while the range of spring tides 
at Hokitika is 9 feet, and at Sunderland it is 14 feet 6 inches ; and it must 
follow that the power of the waves are more broken here, having to pass 
over shallower water. I believe the design shown in figs. 1 and 2 woCld be 
effltcacious, it has the mmit of presenting the minimum amount of 
eurfece to4he seat. 
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The inaga east tip after every flood will no doubt dangeroualy affect the 
groynes when first constructed, as they would then have a large portion 
above the surface of the beach, but such risks must be unavoidably 
encountered. Hurriedly constructed works such as have hitherto been in 
vogue are seldom satisfactory, for permanent results can only be obtained 
by a system of management pursued when opportunity favours, the best 
time for constructing the groynes being at the period of extension of beach. 


Abt. Xni. — Hoas New Zealand may continue to grow Wheat and other 
CereaU, By James G. Crawford. 

[Read before the WelUngtim Philoeophical Society ^ brd Augmi, 1878.] 

Wk have all heard of the exhaustion of soils in new countries from the 
system of taking crop after crop of tlie same grain off the land year after 
year without manure, so that eventually the richest soils have been 
reduced to a barren state, and have refused auy longer to yield returns to 
the husbandman. 0 

Thus the fertile bottoms of Virginia were impoverished — although, I 
believe, it was by tobacco and not by grain — and thus tlie former wheat* 
growing lands of Campbeltown and Appin, to the southward of Sydney, 
now refuse to grow wheat, and are only used for the growth of oaten hay, 
which, the grain not being ripened, takes little out of the soil. 

The immense wheat-fields of Soutli Australia, which now give so large 
an export to that colony, must, in course of time, share the same fate, if 
continued on the same system, and even now the yield per acre is very 
•tnall* 

Wheat-growing has become an important industry in New Zealand, and 
the re^llms from the provincial districts of Canterbury and Otago have for 
several years past beeh very large. 

New Zealand soils will not long, however, stand the system of cropping 
above described, for a very few years will exhaust the constituents tequiiwd 
£»r a grain crop. Let us consider, however, bow grainncropping in this 
eehmy can Va put upon a permanent footing. 

TVe must not be too hard upon tlie farmers who exhaust their soils, and 
no manure to make up the waste, because, from the system of 
fi^DQung^^n in a new country, it is not easy, peJchaps it is impossible, 

jio dhtain th4 required supply of manure. In Great Bri^in and other 
Wcli]j^*peop!ed qounMes, the farmer lays his plans to provide a supply of 
for hinnN^f He has either a dairy, or be staU-foeSs oxen, or he 



100 Tran$actiom,^Mi»e$llaniou$^ 

Icedpa a flock of sheep to feed off his turnips. He has probably, also, a town 
or large village in his vicinity, from which he can purchase house^manure j 
and, under the system of high farming, other manures are brought to him 
from all parts of the world. 

It probably would not pay iu a new country to go into the elaborate 
system of farming which is practised in an old one. Much may, however, 
be done in this direction ; and if we contrast the farm work of Otago with 
that of the rest of the colony, we will see that it can be done to advantage. 

It may be that most of the wheat crops now grown in New Zealand are 
only preparatory to laying the laud down iu grass. In that case there is 
little harm done. The laud is not exhausted, and after being for some 
years under grass, may be again broken up and cropped ; but what I 
propose to consider is whether we cau hit upon an economical plan of 
continuing grain -cropping without a rest under grass. 

There is notliing new in what I propose to state. It is only a reitera- 
tion of well-known facts, but facts which, strange to say, are seldom known 
to the farmer. He knows that his land is liable to exhaustion, but of the 
constituents which are taken away in the grain removed, or of how to 
replace them, he is generall^ignorant. 

The chief constituents of a grain crop which are carried away with the 
gi'ain are only tlireo in number — viz., phosphate of lime, potash, and 
nitrogen. The two former, when once exhausted, cannot be replaced 
except by carrying them to the ground, or by the slow process of the land 
lying fallow, or in grass, until fresh supplies which may still remain in the 
soil shall be released, and put in a condition to furnish food to plants. 

With regard to nitrogen, there is au ample supply in the atmosphere, 
and, if I remember right, Liebig originally held that no nitrogenous 
man ires were necessary, but afterwards, considering the effect of guano 
and of muck, changed his views on this point, and came to the conclusion 
that the nitrogen of the atmosphere in, I suppose, the f(»nn of iflbmonia, 
did not assimilate with sufficient rapidity to obviate the necessity for 
nitrogenous manures, and that therefore these manures must be provided. 

Now, leaving aside for the time the question of tlio supply of phosphate 
of lime and of potash, let us cousider how the supply of niti'ogen may be 
most readily brought about. No doubt the simplest plan would be to pur- 
chase and apply Peruvian guano, but I wish to arrive at the result without 
an outlay of money. If wo go back to the time of the Homans we find that 
tliey supplied nitrogen by growing and ploughing in lupins. Now any of the 
bean tribe will answer for the purpose, these plants being rich iu nitrogen, 
and, when ploughed in, the decomposition which is set up places the 
nitrogen in a state to be assimilated by plants, 
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Can we in the climate of New Zealand grow a crop of some plant of the 
bean tribe, after the grain crop haw been harvested, so as to be ready to be 
ploughed in before the next year’s grain crop is sown ? If we can do this, 
then, with a supply of phosphate of lime and of potash when required, we 
might grow wheat every year. I think this might be done in the North 
Island, but as regards the wheat-growing districts of the South, it may be 
doubtful. However, I suppose the plan would be to grow and plough in a 
bean crop whenever it should be thought necessary, if a crop of turnips, or 
vetches, fed off by sheep, should not be found equally satisfactory. 

The main point, however, is the supply of phosphate of lime. As a 
rule, the soils of the colony are deficient in this mineral, and every effort of 
the farmer should go to increase it in quantity. As the best supply of 
nitrogen would be derived from Peruvian guano, so probably the readiest 
supply of phosphate of lime would be from the phosphatio guanos. But we 
have a grand supply of phosphate of lime within the colony without going 
abrosbd to look for it. We have over 12,000,000 sheep, and a corresponding 
number of great cattle. We have a large supply of bones every year, much 
of which is exported. Not a pound of bones ought to leave now Zealand, 
but, on the contrary, they should bo imported from Australia or elsewhere. 
We have plenty of sulphur. The manufacture of sulphuric acid should be 
commenced. Bones treated with sulphuric acid in a state of readiness for 
use, and other manures, such as nitrate of soda, can be manufactured when 
sulphuric acid is procurable. A country which contains a liberal supply of 
sulphur, and in which the inhabitants are intelligent enough to understand 
the uses of sulphuric acid, is placed at an immense advantage over countries 
deficient in this miuoral* Both in agriculture and in manufacture the uses 
of sulphuric acid are manifold, and perhaps it is only second to coal in 
productive economy. How much more is the presence of sulphur a God- 
send in a country so remote from the rest of the world as is New Zea- 
landt because sulphuric acid is a dangerous commodity to send by sea, 
and in consequence, when brought from Europe, is very expensive. 

It ift to be hoped, therefore, that the manufacture of sulphuric acid 
within the colony may be soon commenced, and then the farmers niay be 
supplied with a liberal quantity of superphosphates. 

An excellent example of the use of supplying phosphate of lime may be 
seen in the treatment of the clay soils near Auckland, IHieso soils appear 
to b^ in their natural state entirely devoid of this mineral, and are in con- 
sequence extremely sterile. A liberal dose of crushed bones makes them 
psoduotite, and without this supply their cultivation is useless, as they will 
gite uo ffttumsi 
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It might have been of advantage to the farmers of the hills near 
Wellington and other parts of New Zoaland, if the phosphates tibiero had 
also been entirely wahtiug, because by this time tliey would have learnt the 
necessity of applying them. As the case stands the phosphates are merely 
deficient in quantity, not absent altogether, and thus the farmers have been 
able to get along somehow. A liberal dose of bone-dust, repeated when 
required, would vastly increase the produce of their soils. 

I am inclined to suppose that there is generally a sufiBcient supply of 
potash in the soils of this Colony, hut no doubt the quantity is constantly 
subjected to diminution. On grazing lands a considerable portion is an- 
nually removed in tlxo wool, and sent to England, and in cultivated land it 
is carried away as a constituent of the crop, and if not restored in manure 
is lost to the soil. 

I suppose fresh supplies of potash might bo procured by taking more 
care of our waste timber — by saving ashes from timber land when cleared, 
and from the toppings of branches at the saw mills, and also from sea- 
weeds. 

Growing continuous grain crops is not confined to new countries but 
has been tried in England— of course in that country with the use of 
manure. 

I think that Mr. Dawes, the celebrated agriculturist, first tried the 
system, and I have come across an account of some experiments in the 
same direction, conducted at Paxton in Berwickshire. These experime^iti 
seem to have extended over seven years, and a statement of the results may 
prove of interest. 1 therefore give it : — 

Fovr-Aer$ Field* 


Tssr* Sind of Crop. 


1070 .. Turnips, aftor) 

Barloy . . | 
1871 • • Bay . • • . 

1072 . . Oats t * . . 

1873 Beans .. 

1874 •. Wheat .. 

1876 .. Barley .. 

ms .. Barluy .. 

1877 ..Burley.. 


Kind of Manure and quantity per Acre. 


Value of Crop 
per aere 
with Straw. 


Portion of turnips eaten on ground b) 
sheep .* .. .. .. 

2 ewt. nitrate of soda «. 

1} owt. guano . . 

2 cwt. dissolved bones .. .. . 

20 tons farmyard dung .. 

14 cwt. nitrate of soda, and I owt. super 
phosphate of lime 

1| owt. nitrate of soda, and 1 ewt. super 
phosphate 0 ! lime 

2t cwt. nitrate of soda, and 2 owt. super 
phosphate of lime 


£ 

2 17 6 

11 IB 4 
2 0 0 
14 10 0 
10 0 0 

2 16 0 
2 10 0 
7 5 8 
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Tear. 

Kind of Crop. 

Kind of Manure and Quantity per Acre. 

Value of Crop 
per aer^ 
with Straw. 

1870 .. 

Tumipe 

14 tons farmyard dung, and 8 
guano . . . . . . . . . . 1 

£ s. d. 

6 0 0 

1871 

Barley . . 

Turnips eaten on ground by sheep 

8 11 8 

1878 

Hay 

8 cwt. nitrate of soda 

9 6 8 

1878 

Oats 

No manure . . 

7 16 0 

1874 . . 

Beans . . 

2 owt. bones 

12 0 0 

1878 . . 

Barley . . 

cwt. nitrate of soda, and 1^ 
superphosphate of lime . . . . j 

10 8 4 

1876 

Barley . . 

owt, nitrate of soda, and 1 cwt. supor- ) 
phosphate of lime . . . . . . j 

8 17 1 

1877 

Barley .. 

2^ cwt. nitrate of soda, and 2 owt. super* ) 
phosphate of lime . . . . . . j 

7 0 0 


I should be inclined to tliink that continuous com-growing in Great 
Britain could hardly come into competition with a rotation of crops, for one 
reason in particular, — viz., the want of provision for destruction of weeds. 
This is a difficulty which would also occur in New Zealand, where, from the 
moisture of the climate, weeds are very difficult to be kept under. If a 
good payable system of rotation for this colony could be hit upon, I am 
inclined to think it would beat the continuous com-growing system. If, 
however, farmers will continue to work their land on the latter plan, I will 
again reiterate that they cannot continue to do so for many years witliout 
giving and keeping up a supply of phosphate of lime, of potash, and of 
nitrogen. 

I have seen it stated, on excellent authority, that pastures which are 
defledent in phosphate of lime in the soil ought never to be used for breed- 
ing sheep ; for the lambs on such pastures scour, get pot-bellied, are deficient 
In size, and many of , them die. This seems according to reason, for if there 
is m insufficient supply of mineral to form the bones, the animal must 
prphably also suffer in other ways. Possibly, when the sheep has attained full 
growth, and his bones are fully formed, these pasttires may do for fattening 
him ; or, if it will pay, the lend may be treated with bone-dust, but it would 
bp absurd to suppose that this could be done with profit on a laz%e sheep* 
tun end wijSi stock et prssdft^rioes. 
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Aet. XIV. — On the Back Paintings in the Weka Pctse, By A. Mackenzie 
Camebon. Communicated by Pbof. J, von Haast, Ph.D., F.R.S. 

[Read before the Philoeophical Imtitute of Canierbxiryt 4th ApHlt 1878 .] 

** 1, Cascade Terrace, Cascade Street, Paddington, 

“ Sydney, 9tb February, 1878. 

“ To Professor Julius von Haast, President Philosophical Institute, 
Christchurch, Canterbury, New Zealand. 

“ My Dear Sir, — You have already received my hurried acknowledgment of 
the receipt of your kind communication enclosing photographs of the newly- 
discovered rock p(uu tings in New Zealand, with notes on them supplied by 
yourself and the Rev. Mr. Stack,’*' I now proceed to offer some BUggostions 
on the figures, premising that being connected with the Society of Biblical 
Archssology of London, and having in the course of extensive travels in old 
Asiatic countries come across and studied many very ancient remains (some 
fully 8000 yeai’s old), and further, having made early alphabets and symbols 
special studies, I was entrusted lately in London for elucidation, by my 
vei^ old friend, Dr. Thomas Allan Wise, M.D., F.R.S. Edin., with drawings 
of rock sculptures and figures which he (delighting in antiquarian researches) 
had at considerable labour and expense made in various parts of the kingdom 
of Scotland, and which may be seen on Plates in the * Transactions of the 
Boyal Society,’ Vol. XXL I have thus materials at hand for comparison 
besides my own studies and experience. I may add that I am pleased to 
see Mr. Stack’s name, as I happened in England to be well-known to, and 
sometimes associated in work with, hie venerable and respected father, the 
Bev. James Stack. 

“ To proceed to the figures, I have to state — (1.) That such ancient 
remains are to be found in such distant parts of the globe as Ireland, Scot- 
land, India, and Borneo, and the distance from the last to New Zealand is 
not so great as the distance of Ireland or Scotland from India. (2.) In the 
western countries there are two sets of figures — one Eastern in origin and 
pre-Christian, and the other Native, and post-Christian. They are easily 
distingaishable. (8.) The pre-Christian figures were made by Phoenician 
traders and Buddhist missionaries from India* Both were of the same age 
of the world’s history. The first were well known for maritime enterprise, 
and if they made for one extremity of the world in Cornwall for tin, and 
down south-easi^ Taprobane and the Aurea Chmonesm for other mer- 
chandise and gold, why should it be improbable that they visited the ^ Isles 
of the Sea * expressly mentioned by Ezekiel, and reach to the end of the 
chain which begins with Sumatra and ends with New Zealand ? We have 
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olear philological testimony that the ierpent-race of India in early times 
obtained a foothold in New Zealand. This will be further brought out 
below. Again, as to the Buddhist missionaries, they wore noted for their 
enterprise and travels for their faith. They carried their faith, doctrines, 
and symbols to tlie extreme east, north, and south of the great continent of 
Asia; over seas, deserts, and extended barriers of eternal snow, and all 
through to the extreme west of Europe. Is it improbable that, whether 
with the serpent-race from India, or in Phoenician vessels, they arrived in 
New Zealand ? The association of the Buddhist cross with Phcenician 
letters on inscriptions in the west is a fact. 

These observations will servo to olear up the following remarks on the 
figures transmitted by you : — First, I may say that the figures strike me as 
divisible into pre-Christian, Indian, symbolic, and later native. The pre- 
Christian are generally the hieroglyphics, while most of the drawings of 
men with marine monsters appear to bo later native. This may be a mere 
supposition, but you have other oiroumstaaoeB to decide tliis point. Secondly, 
figures 2, 6, 13, 21, 21 a, and, perhaps, 24, constitute, along with, very 
probably, 16, 10, 18, one group — ^the Trinity symbol — and arc pre-Christian. 

I can only briefly explain here this symbol. It may suffice to state that - 
spirit, matter, and organised life, as the result of the action of the first on the 
second, are supposed to form the pan-theo-cosmical (if I may coin such a word) 
nature or universe of the ancient religious creed of India, and which was 
carried by the Buddhist missionaries over the world. The symbol of this 
cardinal and esoteric doctrine of religion was three circles near each other, 
and, in my opinion, also two joined circles, crossed with the zig-zag figiu:e 
(supposed by some to be also a Masonic symbol) usually called the * spectacle 
ornament,’ the crossing zig-zag figure representing probably spirit. We 
find these symbols alike on great Buddhist temples in India, on the Bhilsa 
* topes,’ on the st^ding stone in Aberdeen, and on the Dingwall stone in 
North Britain. The figures composing the symbol are either plain or 
ornamented, and disposed in various ways. The variations are remarkable, 
and give a clue, as 1 believe, to the true signification of figures 2, fi, 18, 1$, 
16, 18, fil, and 21 A. In all these, the three parts are distinctly made out, 
especially in figures of 2, 6, 21, 21a. In my opinion, figures 18, 15, 16, IS 
are similar to the ^speotaole ornament’ of Noiih Britain, Figure 14 may 
be a representatioii of tlie same symbol, or of a Buddhist temple, the form 
of whieb figures in North Britain, explaining unmistakably the zig-zag line, 
anfi the sacred nature of the Trinity symbol. 

1 make no observations on fig. 17, of which there are several similar 
representatiofie in other parts of the world. Figs. 4, 9, 22, and perhaps 24, 
ateo haye counterparts elsewhere* The Buddhist cross (and Fhoanioiao 
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t(tu) is probably intonded in figa. 6 and 12, tiiongb the oxaoution is Tory 
degenerate. (The same may be said of all the other symbola). The very 
remarkable figure 28 probably" reprCvseuts the early Phoenician and Hindoo 
Fish-god. I have certainly seen it before somewhere in India. This 
establishes the early age of the drawings, the race of workmen, and the 
sacred character of the drawings. (See also the philological notes lower 
down.) You will perceive that I have not noticed the theory of figs. 2, 0, 
18, 21, 21 a, representing any oriental oliorocters. ancient or modem, for 
this reason : that amid the numerous and complicated alphabetical forms 
of various Eastern languages some resemblance is sure to be found. In 
this view I might recognise fig, 2 as Arabic, figs. 18 and 21 as Sanserit, 
and fig. 24 actually as the Hebrew aleph. Pig. 2, to me, is conclusively 
Buddhist symbol. Fortunately, however, your communication encloses 
several notes furnished by Mr. Stack, and I find there abundant philological 
proof that New Zealand had early intercourse with India. 

“ Te kahui tipua — the definite particle (Greek /o, English the, Malay itu, 
etc., etc,), limiting, indicating ; kahui tipua, the deceitful, wicked dog*raoe 
(Malay tipu, deceitful, and kuh, the dog-race), remnants of whom are still 
* to be found in the north-west of Burmah. Of course I may be mistaken in 
this interpretation, and I should wish to know which is the adjective. 

** Again : Ngapnhi — mja puhi^ the 9erp£nt-raee, This race is to be found 
in parts of India, and plays an important part in early Indian history* 
Ky Hindoo mythology is rather dull at present, but, if remembrance serves 
me, 1 believe the Aryan race had a long and desperate contest with the 
e^lier $erpmt»race, and, succeeding, drove those last into hills and moun- 
tains, and beyond the seas. Sanscrit naga, great serpent ; and jnth, raoe, 
descendants, 

may be tempted on to great length witli these and other words 
furnished in Mr. Stack's letters, and therefore shall conclude here, only 
adding that should any portion of the observations I have i]^e requite 
forther explanations I shall be happy to give them to you. — I remain, Ac., 

**A, Maoxxnsxk Gambbom/* 

P.8. — With reference to some of your own remarks, made in your last 
annual speech, I should state that figure 18 resembles an Indian bow and 
arrow; figure 18, a war conch; and figure 14, a broad-brimmed hat, ne^ly 
sunilar in shape to tliose used in Malayan countries. Notwithstanding i£i 
these resemblances, I still adhere to the opinion that they represent Bullet 
(^mbtds. The P.S. of your own speech would appear to dash my theory to 
the gx'ound^ but what is tlie meaning of your own woriBr are of a 
more primitiye nature *7 and of Mr. Stack^s assigning them to * the oldest 
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traditiouB.* If furnished with the necessary philological and ethnologioal 
materiala I might be able to indicate the ewrly history of your island.” 

Postscript by Professor von Haast. 

It is scarcely necessary to point out the important nature of this 
communication) which opens up quite a new field for research into the 
early history of these islands, ahd goes far to prove the great antiquity of 
the paintings in question. In reference to Mr. Cameron’s views, I may, 
however, be allowed to observe that these rod paintings have evidently all 
been executed at the same time, and cannot therefore represent two distinct 
periods, or have been the work of two distinct races. In stating in the post- 
script to my address that when speaking of the great antiquity of these 
paintings, I did not do so in the European sense, but only as far as there 
were existing reliable traditions of the present Native inhabitants of these 
islands, I did not wish to give any expression as to my views of what the 
real age of these paiutiugs might be. Before doing so I wished to obtain 
more material. However, anybody acquainted with my own views in 
regard to the great number of years these islands have been inhabited, and 
the long period of time since the Moa has become extinct through the 
agency of man, of wliich wo have ample geological evidence (the only one 
to be trusted), will easily understand that I can only coincide with Mr. 
Cameron’s opinion as to the great antiquity of the paiutiugs in question, 
even in the European sense. 


Art^.XV. — Barat or Baraia Fossil Words. By J. Turnbull Thomson, 
F.II.G.B., F.R.8.S.A., etc. 

Plate IV. 

bsfors ths WsUtngUm Philosophical Society, February, 1879 .} 

Tme continues the subject of three prisoeding papers^, and the heading 

requires some explanation. Barat is the Malay traditional and poetical 

ne^ lor Hindustan, and to this day they speak of the 4)ingin .that 

is» westerly, or wind of Barat; as ilioy do of the origin Jawa — that w, the 

ioutliedty, or wind of Java. Barata, or Bharata, is the ancient term for 

th^ eounti^ the, natives of Hindustan. In the language of Madagascar, 

eUkwiug ^iMWce of phonology, precisely the same word is used for 

whose winds wafted commerce from the parent 

Tie., Souih India. We use the term parent on the force of the 

fihoti in our preceding investigations. 

- 

f WJwwi rtf lb. Ttwui. N. Z. lart., Vol. IV. ; Bmte K«uiMrrt., Vol. V, ; 

M (b* WhoiM of tb. Maori, Vrt. VI, 
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The term fossil words** signifies words embedded in a language, or 
which have not been eradicated by foreign influences — such as the Saxon 
words in the modern English language. The roots of tlie language will be 
found to consist of tljese ; hence they remain as witnesses of derivative, 
national or tribal connection with the parent region, however remote in 
time or distant in space. Fossil words, then, furnish as certain a clue to 
connection of races as either idiomatic or phonetic similarity,* though this 
opinion is disputed. Root or fossil vrords, it has been shown in previous 
papers, are only to be eradicated with the extinction of the race, and to 
this branch we at present address ourselves. 

The previous papers on this subject, whose first object was to investigate 
the whence of the Maori, the tribe that inhabits New Zealand, confined 
their scope to the Malayan, Malagas!, and Polynesian dialects. In the 
present paper I have prosecuted my enquiries far beyond into the regions 
of Asia, Africa, and Australia, in which labour I was assisted by the works 
noted bolow.t 

The basis of my investigations have been tbe Malayan Language, with 
which my long sojourn in the Par East made me familiar, but the present 
work has led me into a scrutiny of over four hundred languages and dialects. 

The conclusion that I was brought to previously, viss., that, counter to 
popular opinion, the Maori and hence Polynesian race, was not originally 
from the Malay (tliough it might be through or with tliem), but from a race 
or races which in prediistorio times inhabited Hindustan, seemed to claim 
farther demonstration than my materials could at tliat time afford. In my 
recent visit to England, therefore, I collected all tlie works bearing on tbe 
subject that I could obtain. 

* For mstanoe, Malay has a compounding oonstruotion, Malagas! an infleotiag, 
though both are admitted to be originally one. 

t Non- Aryan Languages of India oiid High Asia, by W. W. Hunter ; Languagea of 
India, by G. Campbell ; Folyglotta Airioana, by S. W. Koelle ; Australian Languages, by 
William Bidley ; Mosambique Languages, by W. H. J. Bleeh ; Malagas!, by Julius Eesiler; 
Kafir Language, by John Ayliil; Swahili Handbook, Shambala Language, Yao Language, 
all by Edward Stoere; Malagas! Grammar, by David Griffiths ; Engudnk Hoigob VooabU^ 
laxy, by J. Erbardt *, Dictionary of Tshl, Akra, dc., by Christaller, Locher and Zimmer- 
mann; Yoeabulary, Haussa Language, by J. F. Sohon; Languages of Sierra Leona 
(anonymous); Bullom Grammar, by G. B. Nylander; Western and Central Afrbisii 
Vocabulary (anonymous); Dialects in Africa, by John Clark; Bomu and Rannkf 
Languages, by Edwin Norris ; Dialects of Nicobar and Andaman Islands, by F. A. de 
Bfiepstorff; Fijian lliotianary, by D. Haalewood; Samoan Grammar and Dietionary, by 
George Pratt; New Zealand Language, by William Williams ; Hawaiian Dictionary, by 
Lorrin Andrew*; Japanese Dictionary, by J. Q. Hepburn; Comparative Vocabulary^ 
itfalay Arehipdago, by Wallace, Ac., <kc. 
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The present paper is thus principally devoted to the following question, 
viz., by analogy in fossil words or radicals, how far are we justified in 
denoting Hindustan as the original seat of the Malagas- malayo-polynesian 
race, which, for the sake of brevity and distinction, I have taken the liberty 
to term Barata. In attemx3tiug to solve this question, we must have regard 
to other theories that have been propounded by various authors. The moat 
generally accepted theory, viz., that the Malagasb-polynesians were of 
Malay origin, I have already dealt with in my previous essays. Another 
theory I have since observed to be that the Malayo-raalagasi had sprung 
from the Polynesian, the supporters averring that as tlae Polynesian was 
the more primitive and ancient section, he must have been the progenitor. 
To this the following considerations suggest themselves : let. Admitted 
that the Polynesian is the moat primitive and ancient section, this only 
denotes that he was tlie first to migrate from his original seat, when that 
seat — whether in Africa, Asia, America, or Australia — was in possession of 
a primitive and ancient ancestry,; and as there have been waves of migra- 
tion from time to time, the most primitive have stretched out furthest.* 
2nd. The over-running of skilled populous and armed nations by the 
simple weak and defenceless, is contrary to all experience, ancient or 
modem. Brd. Another theory has been suggested, that Africa was the 
original seat of the race, another that it was in Egypt ; but as these have 
had little acceptation, I merely notice the same. 

Before entering into the comparison of words in different dialects or 
languages, in order to judge of the connection of race we must hold in view 
this fact, that the radicals bear but a small proportion to the whole, thus in 
an English dictionary of 00,000 words, not more than 4000 or part are 
Saxon. Hence, amongst the races whose languages we are about to 
consider, and whose dictionaries do not count over 5000 to GOOO words, we 
must be prepared to find not over 800 words more or less which can come 
under the denomination of radical terms or fossil words. This fact at the 
same time faoilitates the investigation, making it loss laborious. 

The number of works that can be compared are further curtailed by the 
eubjeot or object being only known in portions of the regions inhabited* 
Thus while I have gone over many full vocabularies, 1 have been forced to 
strike out many of the words from the above cause. For instance, the 
eocoa^nut w eH known to the Malay is not known to the Maori. In a similar 
manner tire deer, elephant, plantain, rice, die., are well known in some 
^ fv^^nt but not in o&6rs****henoe, though they come under the designation of 
tsiiiad temSf tkey are inapplicable in our enquiry. 

« 9m Txant. V.Z. Xast., Tol IV-, 1871, p. 47- 
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We must again guai'd against the error ot accepting all radical terms as 
proving affinity of race ; the terms most certain are those which are con^ 
neoted with immediate ^.surroundings or events, sudi as for parts of the 
body, head, mouth, feet, the principal physical objeots^sun, moon, 
stars, earth, d^c.; articles of food — water, rice, fruit, calls to companions 
as come, go, give, See, If the terms be not connected with immediate 
surroundings then they become less valuable in support of proof of racial 
affinity, as for example : — 


— 

In 

Malaj Archipelago. 

— 

Bog 

Horse . . 

Crow 

Buffalo .. 

Coooa-nut 

OJiu, gasot ka$o, am 

kuda 

gaga 

kurbau 

nior 

tasu Angami Kaga, mt Nowgong Naga, East of Bengal. 

ghoda, Kirariil, Nepal \ ghora^ Nepal ; kodo, kudata^ 
Central India ; kudre, Southern India. 

gagah*-p0t Kirariti, Nep^ ; gugga. Central India ; 
knkka^ Southern India. 

kreho^ Teiessa, Nicobar Islands ; kla-m hook, Talain, 
Pegu. 

nio, Malagasi i nazi^ Swahili; nyu, nui, niirf, nim, 
niula^ Ztien, num, etc., Miday Archipelago ; nia, 
Samoa and Hawaii. 


Here the words dog, horse, crow and buffalo being similar, or nearly so, m 
Malay and several races of Asia, do not indicate affinity, but only that such 
animals had been derived from thence. On the contrary the radical Malay 
word ntcr, having wide similarity from Africa to Polynesia, may be taken 
to indicate affinity of race, for as the cocoa-nut grows on the sea-shore, 
letting its fruit fall to float and be carried to all tropical regions, it may be 
supposed to have preceded the emigrant tribes ; thus, as they approached 
each island or shore, they carried the fossil word and applied it to the same 
species of tree, in whichever parts of their vast regions it had drifted imd 
germinated, or they may have carried, exceptionally, the fruit with ^m* 
Again, in the following examples : — 


- 

In 

— 

Bog .. 
Cottle.; 

amhoa 

omhi 

iifitua, Inhsmbane ; imkm, Sofala ; uffitoo, Cap Belgado. 
ngomhet Tette, Sena, Quellimane,' Mosambique, &iip Belgado, etc; 


The dog and the crow are not indigenous wotdB of Malagasi, but derivi^i^ 
from Africa, the designations having been imported with tibte mim0 
themtelres* 

Bence, in choosing words found in the various didtionarieil foi* ooihpaiif f 
son, I hAve had the above ooniriderations in view, and have adopted 
sn4i as can be Wd as radieel, ixuhgenous, or truly /cUfitt By Ibis inc^ 
tbein^ aBi^ifre the Mqpwrate frr dis^t tribee^^e^^ 

/the Baie^ ^ «ie tropics se in the Bttfope w ^ 
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Africa and Asia, though many tribes of both have in these historic times 
lost their idioms and phonology, but not the roots of their languages* 

We may now come to the comparison fff words collected from the 
▼arious sooroes already stated,*'* and in commenting on the same it is hardly 
necessary for me to remark that I do go under the conviction that the 
insular races were derived from the continental, but I am open to enquiry 
from what continent or portion of continent ; — 

1. Abbow : zana Malagasi, panah Malay, psr§ Maori. ^ 

The glossarial indication would denote in the case of the Malagasi 
and Malay immediate derivation from Telugu in South India, with 
affinity to Shan in Indo-Cliiua. In the case of the Maori from Garo, 
N.E. Bengal, with affinity to Great Nicobar, Bay of Bengal. 

The African affinities in each case are doubtful. 

2. Bibd : vorofia Malagasi, huron^ Malay, manu Maori. 

Malagasi and Malay derived from tribes in Nepal and East of 
Bengal, Maori from tribes in Indo-China. 

No African affinities. 

6, Blood : ra Malagasi, dara Malay, toio Maori. 

Malagas! and Malay derived from Tibeto-China, Nepal, and Bay of 
Bengal. 

African affinity distant. 

4. Bovx : iaolmia Malagasi, to/an Malay, iwi Maori. 

Malagasi and Malay derived from Bay of Bengal, but doubtful; Maori 
from Nepal, Indo-China and China. 

No African affinities. 

Dog : amhoa Malagasi, anjing Malay, kuri Maori. 

Malagasi from Bay olf* Bengal, doubtful; Malay from Nepal, Maori 
^ from Nepal and Indo-China. 

Malagasi from Africa, Maori also from Africa. 

Sab; talmks Malagasi, taUnga Malay, taringa Maori. All from East 
Bengal* ^ 

Indications of African affinities. 

7* fiiABta X iang Malagasi, tana Malay, one-om Maori. > 

Malagasi and Malay direct from Ehond, Central India, less distinotly 
ftm Indo-OMii^ a^ Bay of Bengal, Maori from Oentrid Indiai 

. \ No African affinities, 

ft ]|^ ^ Malagasi, itdar Malay, hua Maori* 

Bfrtgpho, E* of Bengal, doubtful ; Maori from Burma 
dottbtftil. 

oesa, W. Africa, doubtfal. 

..yr^y - ||-T-jn;r 

. ’ 'V’ •8**Aj»*aitt»I. 
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9* Eys : maso MalagOBi, mata Malay, kanohi Maori. 

Malagas! and Malay from N. Centxal and E. Hindustan, Maori from 
TibetO' China, Central and Southern India. 

Malagas! and Malay have E.W. and 8. African affinities. 

10. Firk : a/o Malagasi, api Malay, ahi Maori. 

All from India and Indo-Cliina, indications also from China and 
Japan, also all allied to Fulali, Africa, but doubtful. 

11. Fish: loaka Malagasi, ikan Malay, ika Maori. 

All from Nepal, E. of Bengal, Indo>China and Bay of Bengal. 

All have indications of African connection. 

12. Flower : vony Malagas!, bunga Malay, pua Maori. 

All from Nepal, Central and Southern India. 

In Africa indications doubtful, 

18. Foot : tongon Malagasi, kaki Malay, tvae-wae Maori. 

Malay from liido-China and E. Bengal. 

Maori has African connection. 

14. Hm : volo Malagasi, Imlu^ rambut Malay, ham Maori. 

All Tibeto-China and E. Bengal. 

African indications doubtful. 

15. Hakd : tanana Malagasi, tangan Malay, kutanga^ nngunnga Maori. 

All from Hindustan. 

All have African indications. 

16. Head: loha Malagasi, ulu^ kapah Malay, xipuko Maori. 

All from Indo*China, Nepal, Central and East India. 

African indications. 

17. Hoo; kUoa^ lainbo Malagasi, babi Malay, poaka Maori. 

AU from North, South, and Central India. 

All have African affinities. ^ 

18. Leaf : ravina Malagasi, daun Malay, rau Maori. 

Malay and Maori from Nepal and lnda*Ghina. 

Maori has African indications. 

16. Lioht ; maivana Malagasi, irang Malay, ao Maori. 

Malay and Maori from Bengal and Indo-Ohina. 

Malay from Swahili, Africa, doubtful. 

20. Moon : volana, Malagasi, Man Malay, marama Maori. 

Malagasi and Malay from Nepal and Indo*China. 

Indications in Ibu, Central Africa. 

21. Mouth : vaca Malagasi, tnulut Malay, mangai, waha Maori. 

All from Nepal, Central and Southern India. 

AU have African affinities. 
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22, Nioht t aUna Malagas!, malam Malay, po^ kmm Maori. 

Malagas! and Malay from China and Central India, 

No African affinities. 

28. Bain: ranonorana Malagas!, njan Malay, ua Maori. 

Malay and Maori have African connection. 

24. Boad ; lalamhe Malagas!, jalan Malay, ara Maori. 

All from different parts of Hindustan and Indo-China. 

Maori term has indications in Yoo, East Central Africa. 

25. Sky : lanitra Malagas!, langit Malay, rangi Maori, 

All from Nepal and Central India. 

No African affinities. 

26. Star : kiutana Malagas!, bintang Malay, wh^tu Maori. 

Malagas! and Malay, N.E. Bengal, Central and South India. 

No African affinities. 

27. Bun: ntaao-andro Malagas!, mata, hari Malay, m, komaru Maori. 

Malay and Maori from Indo-Tibeto China and Nex>al. 

Maori has affinity with Haussa, Central Africa. 

28. Tongue ; Hla Malagas!, lida Malay, arero Maori. 

Malagas! and Malay hrom East Bengal and Bay of Bengal. 

Malagas! and Malay have African affinities in East Central and 
South. 

20, Tgoth : nifi^ nifo Malagas!, gigi Malay, niho^ rei Maori. 

Malay from Nepal, East and Central India. 

Malagas! and Maori have African connections. 

80. Tree : kazo Malagas!, pun, pah), kain Malay, rakan Maori, 

All from Hindustan and borders. 

No African oonneoiion. 

81. Water: ram Malagasi, ayer Malay, irai Maori, 

All from Hinduetan and borders. 

Malay and Maori have African conueotiou. 

82. Yau : ovi Malagari, ubi Malay, uwhi^kaho Maori. 

No Aaiatio or Afrioan connection. 

88. Hot: mqfana Malagasi, pana$ hangar Malay, mra Maori. 

Maori from Tannl, South India. 

No Afrioan cohneotion. 

84. Baw : iNonia ^Calagaai, manta Malay, mata Maori. 

All from East of Bengal and Bay of Bengal. 

No African oonnection. 

854 Bed : mma Malagas!, mnra Malay, whero Maori. 

All fro^ ^uth and Central India. 

No African oonneotion. 
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86» Rxp® : moioka Malagasi, ma$a Malay, inaoa Maori. 

An from Nepal. 

No African connection. 

8T. Small: keli Malagaai, kUhi Malay, riki, id, ywhi-uohi Maori. 

All from Hindustan and borders. 

No African connection. 

88. Come : avi Malagas!, man Malay, m,ai Maori. 

All from Hindustan and borders; also, Chinese connection. 

No African connection. 

89. Five : dim, limi Malagas!, lima Malay, rima Maori. 

No Asiatic or African connneotion. 

40. Six : enina, ons Malagas!, anam Malay, ono Maori. 

No Asiatic or African connection. 

4X. "Seven : Jito Malagas!, tujii Malay, whitu Maori. 

Malagas! and Maori from Central and South India. Malay from East 
Nepal. 

No African connection. 

42. Eight : valo, varlo Malagas!, delapan Malay, warn Maori. 

Malagasi and Maori from Central India. 

No African affinities. . 

48. Nine : $ivi,^8iva Malagas!, sambllang Malay, iwa, iva Maori. 

Malagasi and Maori from ludo-China. 

No African affinities. 

On analysing the comparative vocabulary given in the appendix, I ffiod 
that the analogies are much greater as between the Barata terms and Asia 
than as between these and Africa ; and of the list of 48 given, 288 analogiei, 
or close analogies, are found in the primitive languages of the former, 
particularly in Hindustan, while 97 analogies are found in Africa— princi* 
pally in the Mosambique districts— hut in most cases the analogies are by 
no means so perfect. 

It may be further remarked, that of the 48 Barata terms given in our 
list, all except two are found embedded in the languages of South Asia, 
while 17 of them are not found in any African language. 

Proceeding on our basis then — viz., that the Malogas^malayo-polynesian 
tribes derived their origin from the continent— not the oontinentid tribes 
theirs from the island^ — ^whioh theory some ethnologists support,; it caau 
scarcely now be doubted (that is, if the testimony of language have any 
value), that the origin of the Barata race extending oirer ^ tropics from 
Itadagasear to Easter Island was in Hindustan, where the roots of tbefr 
jarNpaage lore yet found so profusely 
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Farther, that many of these words should also be preserred in ^Mca is 
not to be wondered at| seeing that the negro race had in archaic times such 
large expansion*** over all the regions under review, and between whose 
tribes and nations there has been immemorial intercourse* 

The question stiU remains — from what part of Hindustan did these great 
Island Tribes emanate ? The reply will be best made by reference to the 
accompanying map (pi. IV). It will be seen from this that Hindustan is now 
overrun by two distinct sections of the human race — viz., Indo-Qermanic or 
Aryan and Turanian ; or, in other words, the one Caucasian, the other 
Mongolian ; the one occupying the western and northern regions, the other 
the southern and eastern ; and in overrunning Hindustan have they extir- 
pated the primitive races ? not entirely ; many of these remain, much modi- 
fied, it is true, in colour and physiognomy, but little in language.! The 
roots of a language die only with the tribe’s extirpation. Hence, it is not 
in the languages of the intruding sections that we have found the Barata 
fossil words ; but, for the most part, in the various small tribes, yet pre- 
served in the obscure portions of their territory, difBcult of access, such as 
under the Himalaya, Jynteah and Nilgherry mountains. In these, the 
undeleted glossarial remains of what had once been the language of a 
numerous people, we have witnesses to facts and conditions of nations long 
since past and preceding historic record. 

SmaU tribes may have found their way towards the Tropics by divers 
routes, and particularly by those through the Malay Peninsula, Tenasserim 
coast and islands, but the section or nation that spread its influence, girdling 
two^thirds of this globe, could not have been one or more of these. 

It is to South India, therefore,^ that we must look. For the inhabitants 
of this region have from times immemorial carried on trading expeditions, 
westerly to Africa and easterly to the Moluccas, a circumstance that can 
neither be stated oi the natives of the rest of Hindustan nor of any of the 
Ualiq^ states. The original seat of the great Barata race can then be 
only fitirly sought for or denoted in South India, which commands the 
routes east to Mslayo-Polyneaia, west to Madagascar, and whose population, 
eminently maritime, were competent to the task of navigation. Thus we 
are led to the same ebndusion as stated in my previous essays, t 

Xn my researches Xhave had to scrutinise the Sanscrit terms, several of 
dte Asiatic and African-Arabic dialects, Bask, Finnic, Magyar, Turkish, 
^cailisk, Georgian, Mongolian, M!untshu and Japanese languages, without 
ans^es* I have also examined twenty languages of Australia, 
an^ a^ of but very exceptional and remote affinitieii 

; i ^ Ittit*, IS71, p. as, t See Trans. N.2. Inst., 1071, p. 56, 

t Trans. K.«. Inst.. 1871. p. 40, 


TraiuactUm$,—MUoeUan40tti, 


1 «« 

are detected, and none such as ^rould indicate conneotion« The Barata 
language must therefore be held to be a purely tropical one, its offshoots 
seldona extending above tliirty degrees from the equator. With Ohinese, 
exceptional analogies have been found, but these aro either doubtful or 
accidental. 

A fit sequel to this present paper (I suggest) will be found in Appendix 
n., where I have compared the languages of the Malayan Archipelago with 
that of Samoa or the Navigators Islands in Polynesia. I am enabled to do 
this by the recent publication of a Samoan Grammar and Dictionary, by 
the Bev. George Pratt, edited by the Kev. S. J. Whitnee, F.B.G.S. This 
portion of the subject is the more interesting as Samoa is the reputed 
Hawaiki * of the Maori. 

It will be observed by the comparative vocabulary given in Appendix II, 
that all objects known in the Samoan Islands and the Malay Archipelago 
are, almost without exception, represented radically by the same words in 
either region. Objects unknown to the Polynesian as a matter of course are 
not represented — such as deer, gold, honey, iron, monkey, etc. And the 
locality where these Malayo-Polynosian affinities exist is not difficult to 
point out, vix., the Moluccas ; thus of the 94 analogies represented, 24 
are found in Ceram, 11 in Matabello, 7 in Borou, 7 in Amboyna, 7 in 
Sola Islands, 7 in Sangair, 6 in Celebes +. Again of the 114 words 
contained in the whole list only 26 are Malay. Thus on our premises 
we would infer that the population of Samoa was not directly derived 
from Malaya (Sumatra or Malay Peninsula) but from the Moluccas. In 
other words, in the diffusion of the blood of the Barata race, while Malaya 
may have acted as a vein or path — the Moluccas acted as a gland or 
stepping'Stone. 

For this purpose no region could be more appropriate than the Mol- 
uccas, for here were the spices and rare birds so attractive to commerce, to 
be found. From time immemorial here would be the great rendezvous of 
Barat, that is, western adventurers and conquerors, and from whence tb^ 
more enterprising spirits would venture farther east. Thus, if it be said 
that the Moluccas were the stepping-stone to Barata emigration, so also is 
it said that Samoa was the focus of Polynesian dispersion. 

That we have not found a language in the Malayan Archipelago com- 
pletely analogous to Samoan is consistent with our theory — ^for in the 
preceding part of our paper neither has there been found a language in 
Hindustan completely consistent with the Malagas-malayo-polynesian dia- 
lects. In both cases, however, the unquestionable evidence of root or fpssil 

* Query; Hawa-iki, literally small harbour, or coral resf opening, 
t See Appmdla m. 
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words is there, which gives unerring witness of community of blood and 
race* The fossil words preserved in the Moluccas, not in the toijigues of 
the great races of Java, Wtgu, or Malaya, but in those obscure remnants 
whose remoteness or inaccessibility have protected them from the deleting 
waves of successive migrations. 

Appbkdxz I. 


Ksoion. Gountst. 


lndo<China 
South India 
N.£. Bengal 
Bay of Bengal 
Eaat Coast 
Bast Central 
do. 

W. A Central 
do. 
do. 


Blalay Arohi 



Javaneso 

Tougim 

Hawaiian 


do. 

do. 

Indo^China 

do. 

do. 

do. 


Javanese 


Other islands 


ik. 




Bmoan 


Hawaliih 


Dxbtxuot. 

MALAOIBI. 

Mault. 


ranatsipikia 

panah 

Shan 

pen 

pen 

Telugn 

barutmn 

franomn 

Garo 

, , 

. • 

Great Nicobar 

• . 

. . 

Mozambique 

, , 

• . 

Yao 

mpamba 

mpamba 

Kimanai 

emhai 

embai 

Maudingo 

henyo 

henyo 

Bambarra 

bien 

bien 

Fanti A Ash- 

eben 

eben 

anti 




pannah 

pannah 


fanna 

fanna 

• • 

be pua pam 

he pua>pa9ia 

Bird. 

V 


Torona 

burong 

liimbn 

bu 

bu 

Mithan Naga 

0 

o 

Namsang Naga 

VO 

VO 

Singpho 

wn 

wu 

Siamese 

« e 

e • 

Ahom 

e • 

• • 

Khamti 

e e 

e e 

Laos 

e • 

e e 

e « 

e e 

e * 

• • 

• e 

e • 

e e 

Salayer 

* • 

burong 

e a n 

burung 

Batu nterah 

« f 

• » 

* * 

• • 

* « 

bunmg 
• « 

• • 

• « 

• • 

• • 

burung 

« • 

* • 

♦ ♦ , ^ 
• « 

• ft 


phe-e 

eopha hnje 
ntore 


manok 

manokoYinaiin, 
manol, naano- 
mann, manuti, 
tnanUc, xnaao, 
manuoixnann- 
wan, ete. 


manu^mana 


menu 

heinana 















led 


Tramactiom. — •‘MiscsUa^ieoiiM* 



Bxoxoh. 

OOUNTRT. 

BiSTftXOT. 

Bia 

Tibeto-China 

do. 

Takpa [ten 

Tibetan, writ- 


East Nopal liodong 


Africa 

do. 

do. 

Bay of Bengal 
do. 

W. A Central 

Denwar 

Kuswar 

Nancowry 

Car Nicobar 
Walof 

raictai 

rakti 

wa 

Tnaliam 

raaiai 

rakti 

wa 

mabam 

d^rrete 

Malay Arolii* 
pelago .. 

Varions Is- 
lands 

.. j 

orab, rara, 
daba, dugu 
poba, lala, 
raba, yan 
lalai lalab, 
laia, lawa, 

1 tha Mm* 

Polynesia « . 

Fijian 


labim, lasin, 
larab, lemob, 
labab, etc. 
dra 

dra 

Australia . . 

Samoan 

Tongan 

Hawaiian 

•• 

j 

•• 



Asia 

Nepal 

Newar 


Indo^lbina 

Sgau-Karen 


do. 

Pwo- Karan 


Cbinese 

Shanghai 


Bay of Bengal 

Teressa 

Africa 

e • 

Malay Arobi- 
pel^o .. 

Javanese 

• e 

N. Celebes 

Bolang hitam 

e e 


Sula Islands 

Polynesia • . 

Fijian 

• e 

1 

Samoem 



Tongan j 



Hawaiian 

, , 

Australia .« 

. . 

e • 


tolan 

iwi 


kwe 


kbl 

e • 

• • 

khwi 

kolran 

« « 

• * 

balong 

a e 

tula 1 

• e 

boi 


iui^nv 

• e 

ivi 

a • 


« e 

M 

e e 

« • 


. . Nepal Mtirmi 

Tibeto-Ohina Gyami 

Nepal Xhitigmali 

do. Chepaag 

Bast Bengal Tablong Kaga 
Indo-Cbina Burma 

do. Ehyeng 

do. Bak 

Bay of Bengal Kaneoarty 



koo 

kai 

kui 

kkira 

Vi 

ta 
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Ksosoh. 

COUNTBT. 

PlSTMCT. 

BIojloibi, Malat. 

MAom, 

Afrioa 

East Coast 

Swahili 

tnbwa 



do. 

Inhambane 





Soiala 

imbna 



do. 

Cap Delgado 

umboa 



do. 

Bhambala 

• » . • 

kuU 


East Central 

Tao 

’mbwa 

, , 


West Coast 

Hausaa 

• • • • 

kari 

] 

South 

Kadr 

. . inja 


Malay Arohi- 





palago .. 
Polynesta * . 

Fijian 



koli 


Samoan 


• • s « 

uli 


Tongan 


• • a B 

guli 

Australia . « 

*• 


• • • • 

•• 

Bar, 



MsUjArohi 


East Bengal 

Teugsa Naga 

eodna 

talinhe 

telannu 

telinga 

telannu 

tarings 

telanna 

Kliasi & Jyn- 
teah Hills 

Amwee 

tarang 

tarang 

tarang 

do. 

Lakadong 

tarang 

tarang 

tarang 

Bay of Bengal 

Shobceng 

• • 

gna 

gna 

East Central 

Eimasai 

. . 

ingia 

ingia 

Western 

Mandingo 

tule 

do. 

Bussu 

tule 



W. Ss Central 

Mandingo 

tulo, tula 



do. 

Bambarra 

tlo 

» , 

* , 

East 

Masai 

. , 

ingia 

ingia 

Various isles 


talinga, toll, 
linganani, 
ngan, terina, 

telingSt 

telilan,tinget 

terina, 

telingan, 

telina, 

telinawa, 


\ 

terena, 
tenaant etc. 
daliga-na 

torina-mo, 

terinan 

likan. 

teninare 

Fijiau 

a • 

daliga>na 

daUga>na 

Samoan 

a • 

taliga 

taliga 

taliga 

Tongan 

« « 

teHi^a 

telinga 

telinga 


SA,' 


Thotmgh^ihu 

tany 

ham-tan 

tana 

ham-ton 

ona-ona 

Siamese 

tain 

tain 

a a 

XllOBd 

tana 

tana 

a a 

ISilmal 

, , 

a a 

bhonoi , 

Kol 

• • i 

, , 

Ota 

Teressa 

mtktah cst 

rndtnlt cat 


Shobmng 


• < 

hong 

• e 

a • 

a a 

• 4 

• • 

A a 

* » 

a t 

: i at 

a • 

a s 

a a 

• t 

a * 

a a 

a a 
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Transactions. — MisceUmcous. 


East of Bengali Singiiho 
Indo-Cliina Burma 
Western Kossa 


Malay Archi V^ous Is* 


polyiiefli*t. Hamoan 
Tongan 
Hawaiian 

Atutralia . 


MA1.AOABX. 

MAIiAY. 

atody 

tcdor 

ndi 

•• 

• * 

tegoli 

ontolo, tanar. 

natu, tuloi, 

metolo, telonj 

telo, toli, 

manteloa, 

tc^ro, lotuli. 

ter uni, tin, 

tolin, tobiin, 

, tolor, atulu, 

telU untello , 

1 


last Nepal 

Jast of Bengal 

Indo-China 

do. 

lentral India 
do. 

Jiboto-Ohina 

Central India 
do. 

Southern do. 
do. 

Kbasi A Jjm 
teah Hills 
do. 
do. 
do. 
do. 

Bay of Bengal 

do. 

do. 

Bast Coast 


do. 

Bast Central 
Western 
do. 

South 


I>umi 
Munipuri 
Shan 
Aunatn 
Ho (Kol) 

Knn 

Brabui 

Thochu 

tJraon 

Khond 

Tolugu 

Badaga 

Ehasi 
Synteng 
Battoa 
Amwee 
Lakadong 
I Nanoowryand 
Oar Nioobar 
Teressa 
Shobceng 
Swahili 
’ Inhambane 
Tette, Sena 
Cap Delgado 
Maravi 
Sofala 

Quillimaneand 
Mosambigue 
Sbambala 
[ Tao 
Kongo 
Benin 
Kafir 


khymat 

kbywat 

ka-knywot 

ka^tnot 

ka>mat 


olmat 
emat 
binmat 
macho, mato 


Malay Arebl^ 


Various isles 


moto, inata> hama, raman, 
ramani, matara, tnAta^mo, 
»ata*eolQ, matan, 
iniita«ninai to at ada^ manUy 
tim« mut, ntooiba 


khan 

kan 

khan 

kannuka 

kannu 

kannu 
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£y«-^ootttinu6d. 


Australia . . 


OotmTUT. 

BigTRXOT. 

MAXsAQABI. 

Malay. 

Fijian 

Samoan 

Tongan 

Hawaiian 

e a 

maia 

mata 

mata 

maka 

III! 



Africa 
Malay Arobi 
Mlago .. 
Polynesia . . 


Australia . . 


China 

Nankin 

do. 

Canton 

Nepal 

Kuswar 

do. 

Tbaru 

East of Bengal 

Tablung Naga 

Indo-Obina 

Shan 

do. 

Siamese 

do. 

Laos 

Japan 

Japun 

Western 

Fulab 

. Various 
islands 

l ;; t 

Samoan 


Tongan ' 

• • 

Hawaiian 

Kamilaroi | 

N. 8. Wales 


I — — I 1 . 

wha, api, abn, afo, aow, bao^ aouia, baOi ! 
yafo^ yai, wabau, a'if » eft, yaf » lap, yap, etc. 
aft I ftb 

aft I aft aft 

be abi | be ahi be abi 

wi wi wl 


Asia • . I^epal 

East of Bengal! 
Izkdo-Obina 
ao. 
do. 

Bay of Ben- 
gel . 
do. 
do. 

ADdea BaatOoart 

Western 
do. 

, West and) 
CentMl i 
db« 

.Souib 

MaigyArdd^ Various Is- 
pi^Ago .. lends 
.. miian 
Samoan 
'Pongan 
Hawaiian 

Aua|reUe*» 


Obepang 
Namsang Kaga 
Burma 
Talain v Mon 
Annam 

Nanoowry and 
Oar Nicobar 
Teressa 
Sbobosng 
Bwsbili 

BuUomA Appa 
Karaba 

Ako,Eyo,yabo 
or Yarriba 
Kufi 
Kafir 


I eja, eya eja, eya eja» eya 

nika, yika nika, yika nika, y^ 

. . inklanai inklanal 

iwa, ikani, kina, kena, iani. ikan, ^ni, 
nyan ian, Jyan, yano, iem, em, dei^ 
ika ) ika ika 

ia ia ie 

ika ika Oca 

beta Heia beia 


ikan 

nga 

nga 

nga 

ka 

ka 

ka 

kba 

gna 

samaki 

iu 

i-iak 


gna 

samnki 

iu 

, i-iak 
eja, eya 
nika, yika 

in kiattgi 



m 


TramacHoM.^MUcdhmouBi 


BaaZOM. COUNTBT. 


ISjLLAakta, MikXAT. 



do« 

Khaling I 

pungma | 

pungma 

pungma 

buna 


Central India 

Santali 

btiha { 

buna 


do. 

Gayoti 

pungar 

pungar 

pungar 


South ’rn India 

Tamil, Tuluva 

pu 

pu 

pu 

iirioa 

East Ootast. . 

Swahili 

• • 

ua 


East Central 

Yao 


, . 

ndua 


Central 

Haussa 


• . 

fureh 

Malay Archi- 

Various 





pelago . . 

Islands 


bunga, obunga, burani, mnoru 

Polynesia . . 

Samoan 


fuga 

fuga 

fuga 

Tongan 


fiia 

fua 

fua 


Hawaiian 


he pua 

he pua 

he pua 

Australia . . 




, , 

. , 


Aoiiralift . * 


China 

Indo-China 

Amoy 

Ebyongd^Shou 

tongon* 

kaki 

k*a 

kako 

Khasi <& Jyn- 
teah HiUs 
do. 
do. 

1 Battoa 

Khasi 

Bynteng 


kaki-jat 

ki-jat 

ki-jat 

Various 1 
islands f 
Fijian 

Samoan 

Tongan 

Hawaiian 

“ ! 


:: • 

^ • 


oei,yiel,ai,yftl,! 

ow«dft,in*tiiNrff 

yaTa-nft 

vae 

yae 

he waa waa 


hand In Malay, 


ptlago 




Tibeto- China 

Tukpa 

Khasi A Jyn- 
teah Hiila 

V TAlraiimig 

f ^ 

East Coast 

Inhambane 

East Central 

Tao 

Vanous 


islands 

fee ■* 

Fijian 

♦ ♦ 

Samoan 

• e 

Tongan 

, , 

Hawaiian 

■ « 

K.S. Wales 

WaUwun 

1 


buliii rambat 
pu 


mmiudu mndudu, I madiuiM 
.. • xunbo) 

ubtt, nta, wooko, utaa, bnloqt, tido, 
olofolo, hutn^ hna, rewohdht ttlvai leUtifciiiitt, 
hue, na, wultafun .. ^ 


Mu-fain 
lau^tilu 
ka lattobd 
wttUa 


Tulua 
fulu-lulu 
lau-ttlu 
ka lau oho 
wdlla 


vulua 

fnlu-fulu 

lauMu 

kalani^ 

wail* 









m 
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Bond. 


BaozoF. 

Oot^FTMT. 

DzsTazoT. 

IgAZiAOASX, 

UAtiXr. 

BlAoaz. 






(ringa-ringa) 




tanana 

tangan 

kutanga 

Asia 

Tibeto-China 

Tibetan 

laugo 

lango 

lango 


Nepal 

Sorpa 

lango 

lango 

lango 


Khasi <1^ Jyu- 
toah Hills 

1 Amwee 

ka ta 

ka ta 

kata 

Airioa 

East Ooast 

Swahili 

kitanga* 

kitanga 

kitanga 


Central 

Haussa 

hanu 

hanu 

hanu 

Malay Arolii- 
pelatto .. 
AuBtralia . . 

1 Java, Baju 

. , 

tangan 

tangan 

tangan 

victoria 

Witaoro 

rnMnungan 

txixinangan 

mnnafigan 



♦ Palmo 

1 

f hand. 



Bead. 




loha 

ulu, kapala 

upuko 

Asia 

Indo-China 

Khyeng v Shon 

III 

lu 


do. 

Mru V Tonng 

la 

lu 



do. 

Ahom 

ru 

ru 



Tibeto-China 

Thochu 

t 4 

kapat 



Nepal 

Bbramn 

* • 

ka*pa 



Central India 

Kolami 


knpal 



do. 

KoHSmgbhum) 

bu 

bu 

bu 


do. 

San tali 

« 4 

t , 

boho 


do. 

Khasi A Jyn- 
teah Hiils 

Bhumij 

• s 

•* 

bubo 


Amwee 

e • 

kakblia 



do. 

Lakadong 


kakhlan 


Airioa 

Bay of Bengal 

Shobceug 


, . 

po 

East Coast 

QueUimane 

. . 

muru 


Western 

Moko 

lo 

io 

, , 

Malay Archi- 
pelago . . 

1 S. Celebes 

Bouton 


•• 

ttbaku 

Ceram 

Ahtiago 


. . 

oyako 



nlu, nrie, oliun, tuuti fatu, 
olun olimlmkoi, timka, 



Varioas Is* 




lauds 


ulura, am, uluino, yulim, 

" 

»'4 

. 


ulukatim. lunini, ulure, 


Polyueeia . . 



aluda ulin 



Fijian 


ulu<na 

ulu*na 

, , 

Samoan 

• • 

ulu 

ulu 



Tongan 

• e 

olu 

uiu 

kepu 


Hawaiian 

, . 

. . 

. . 

AaitraUa . . 

•• 


• • 


'It 


. Hoi,. 






kisoa, lambo 

babi 

poaka 



Dutfal 

su-er 

* « 

• . 


dou 

Thara 

suwar 

* « 




Uraon, etc. 

kia 

, . 

, , 



Tamil (ano) 

koBhaX 

. . 

* . 

•" ' ' 

|f«l^ 

Bnngehenbnng, 


ba 



«to. 

• « 

* * 


db*^ 

Bongpong 
Tibet (spoken) 

• * 


phal^pa 
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Tf fl maotioni**^MUcelUifiiouii* 
Hop— ootttinaed* 


BaoiOM. 

COUNTBT. 

Asia 

Nepal 

do. 

do. 

N. E. India 

Africa 

East Central 
West Const 
W.& Central 
do. ] 

Malay Archi- 

Various Is- 

pelago 

lands 

Polynesia . . 

Australia . . 

Fijian 

Batnoan 

Tongan 

Hawaiian 

Asia 

Nepal 

do 


Cbingtangya 

Vayu 

Bhutard v Lbo- 
pa I 

Yao ' 

Fulali 
Bamborra 
Fanti & Aabanti 


mbango 


pbak 

pogipok 

pbagpo 


Asia Nepal Gurung 

do Newar 

ludO'China Abom 

do Kliamti 

Africa W. & Central Fanti and 

Asbanti 

Malay Arobi*| Various Is- 
pelago • . lands 
Polynesia . . Fijian 
Samoan 
Ha'waiian 

I Australia .. I .« | 


bahit balu, 
bawi fafl 
babue, faiu 
ba^u, boh, ^ 
fafuim, boia,| 
faf, bob 


Tuaka 

pua’a 

boaka 

bepoaa 


tawana, taba, daun, ailaw, 
laun, lainl» Ian, idun 
drau>na 1 drau-na 

lau I lau 

be Iw I he Ua 
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Moon — oontinuod. 


BaoioN. 

COUNTET. 

District. 

Africa 

W. (& Central 

Ibu 

Malay Archi- 
pelago . . 

Various Is- 
lands 

. • •< 

Polynesia . . 

Fijian 

• • 


Anstralia . . 

•• 


oaa I oua 

wiilan* bula* bulan, bal- 
rangf wura, bnran, bu- | 
rang, bulanl, fbuian, i 
bular, ora, hulanlta, [ 

boolan, bulani, phulan, 1 
walani, wuan / 

Tula I vula 





vava 

mulut 

mangax, waha 

Asia . . Nepal 

Lohorong 

ya 


ya 

Central India 

Yerukala 

vayi 


vayi 

Southern India 

Tamil 

vay 


vay 

do. 

Malayalma 

vaya 


vaya 

do. 

Kamatika 

bayi 


bayi 

do. 

Toduva 

payi 


payi 

do. 

Kota 

voi 


vai 

do. 

Kurumba 

bai 


bai 

Nepal 

Newar 


mhutu 


do. 

Vakha 


ffuiiophu 

• • 

do. 

Knswar 


muhu 


Bay of Bengal 

Toressa 


, , 

mono! 

Africa • . East Africa 

Swahili 

kintea 


kiniea 

do. 

Sofala Tete A 

, , 

muromo 



Sena 




do. 

Quellimane 

, , 

mulomo 

• a 

do. 

Shambala 


mnlomo* 


do. 

do. 

kaniea 

, , 

kantea 

East Central 

Vao 

kamiea 

* • 1 

kama^a 

do. 

Kixnasai 

. • 

eng-uduk 

• a 

South 

Kafir 

, , 

umomo 

• a 

Malay Arohi- South Celebes: 

Salayer 

bawa 

• * 

bawa 

pelago . , Baju 


boah 


boah 

Polyneeia . . Havaiiau 

« • 

he waha | 

, , 

he waha 

Australia .. N. W. Coast 

** 

•• 1 

mulu 

• • 


*Llp. 




Night. 


jjLMsa 


iUiikisIte •• 




alina 

malam 

China 

Shanghai 

yali 


1 

1 

Naikude 

ale 

• • 

da 

/Tamil (ano) 

al 

•X 

a a 

Attboyna 

Batn-merah 

hulanita 

a a 

F^ian 

• t 

• a 

• a 

a a 

a e 

a a 

St^oan 

Tongssi 

Bainiiian 

• 9 

a a 

e • 

• a 

a a 

a a 

a a 

* a 

a a 


a * 

• * 

a a 









176 


7 V*a nsacl to ns, — M iscelianfous, 


Rain, 


BKmON. 

Country. 

OlHTHTOT- 

'Mauloa.hi. 

Mai>at. 

Maohi. 




ranonorana 

ujan 

ua 

Asia 

Africa 

Bast Africa 

Swahili 


mvva 

mviia 


<lo. 

Lonreiizo Mar- 



• 



quos 


mfula 

intula 


do. 

Iiihambane 


villa 

vula 


do. 

Sofala 


mavura 

nmrura 


do. 

Tote 


sura 

vura 


do. 

Sena 


kn-houmba 

kxx-houmha 


do. 

Mosambique 


ip-puhe 

ip-fiula 


do. 

(^ap Delgado 


(m) vula 

rula 


do. 

i\Iaravi 


vura 

vura 


do. 

Hhambala 


iula 

iula 


East Central 

Yao 


ula 

nla 


Central 

HauBsa 


Tua 

rua 


South 

Kafir 


imvula 

imwula 





hudan, oha, 

urong, huya, 

Malay Arohi- 

Various 



nlani, ulah, nlan, hura, 
hnlan. hulani. huran. ulane. 

pelago .. 

islunda 



ulani, ulan, 

nan, ndama, 





hurani, golim, huran 

PolynoBia . . 

Fijian 



uca 

uoa 

Samoan 

• • 


ua 

ua 


Tongan 



uha 

uha 


Hawaiian 



he ua 

he ua 

Australia .. 

• • 




•• 

Boacf* 




lalaxnbe 

jalan 

ara 

Asia 

Tibeto-Cliina 

Tibet (written) 

lam 



Nepal 

Sorpuand two 

lam 




others 

Kiraiite and 14 

lam 



East Nepal 


others 

Bhutan! and 4 
others 

Mi than Noga 

•lam 


• a 

North Bengal 


East Bengal 

lam 


a a 


and 2 others 





do. 

Abor Miri 

lambetl 


a a 


Indo-Ohina 

Burman and $ 

lam 


* * 



others 



• a 


Tibeto-Ohina 

Tibet (spoken) 


lani 



Nepal 

No war 


Ion 

• * 


Indo-China 

Burman 


Ian 




(spoken) 





Tibeto-Ohina 

Manyak 



rah 


Nepal 

Sunwar 



la 


Central India 

Santali 

• • 


bar 


do. 

Mundala 

• • 


horah 

Africa 

Bast Central 

Yao 

• • 


peiala 

k, dafin, lura, 

0 , latina, lalun, 
lalan 

Malay Archi- 
palago . . 

Various Is- 
lands 

•• 

[data, lalan, dalren, lora 
• Ifltoif lolan, lahan, lalani 
'law, laran, lagain, lelin, 

Polynesia • « 

Fijian 

• . 

sala 

•ala 

•ala 

Samoan 


ala 

ala 

ala 


Tongan 

• a 

hala 

hala 

hala 


Hawaiin 

« a 

he ala nni 

ha ala noi 

haokmoi ' 

AustraHa . . 

• « 

» • 

• • 

* • 

a a 
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vrt 


Sky. 


Bsoxon. 

COUNTBT. 

Bibtbict. 

MAi^oasi. 

UAltAY, 

Maobi. 




laniira 

langit 

rangi 

Ada 

Nepal 

Stpwar 

Barartffi 

narangi 

Bik-rangi 


do. 

KuBwar 

A$k‘rang 

BA-rang 

6tk:rang 


Central India 

Ilagmabali 

BA-range 

Ba-ra7ige 

BA-range 

Africa 



, , 

, , 

• • 

Malay Arobi* 






pclago . . 



• . 

. . 

• • 

Polynesia . . 

Fijian 


lagi 

lagi 

lagi 


Samoan 


lagi 

lagi 

lag! 


Hawaiian 


ka-2ant 

ka ta.ni 

ka-Zant 

Australia . . 

•- 



*• 

•• 

Star. 




kintana 

blntang 

wbetn 

Asia 

N. E. Bengal 

Garo 

laitan 

laitan 

. . 


Central India 

Uraon 

birika 

binka 

• • 


Southern India 

Todu 

min 

min 

• . 

Africa 



. , 

, , 

. k 

Malay Arohi< 

Various ] 

/ 

lintang^ bintang, bituy, bitain» fatui» ieon, | 

pelago .. 

islands j 

t 

toin, toen 



Polynesia . . 

Samoan 


, , 

, , 

fetu 


Tongan 


. . 

• • 

fetu 

Australia * . 

• • 

• • 

• • 

• • 

• • 


Sun, 




maso-andro 

mata«bari 

ra, komaru 

Asia 

Indo-Cbina 

Annam 

, , 

mata-troi 



Tibeto-Obina 

Bokpa 

, , 

, , 

nara 


Nepal 

Sunwar 

, , 

• . 

na 

Africa 

Central 

Haussa 

, , 

• . 

rana 

Malay Arohi- 

Various Is* 


mata-alo, mata>roa 

1 

pelago . . 

lands 

j '* \ 

matadon 


; 

Polynesia . . 

Fijian 

• • 

mata ni-siga 

mata ni*siga 



Samoan 

1 

, , 

, , 

la 


Tongan 

1 ^ 

, , 

• . 

laa 


Hawaiian 


, , 

, , 

la 

Austniia .. 

•• 



* • 




Tonyut, 





lUa 

Uda 

arm 

Ada 

Khasi A Jyn« 
teah Hills 

Baitoa 

u-thyZZfad 

n-thylliad 

a s 


do 

Amwee 

u-khZZd 

u-kbZtd 

• e 


do 

Lakadong 

XL’khliad 

u-khited 

• • 


1 

1 

Nanoowiy 

gBletah 

gBletak 

• • 

AiSrioa 

East Coast 

Quellixnane 

lilimi 

liiimi 

a « 


do 

Bbsmbala 

IvUimi 

IttZimi 

e • 


East Central 

Vao 

IVLlitoi 

loiizni 

a • 


South 

Kafir 

uluued 

ultsieii 

• ■ 


















178 


TramOfCtiom . — 


Tonflfutf— oontintted. 


Rsciok. 

Country. 

District. 

Malagas?. 

Malay. 

Maori. 

Malay Arolii- 
pelago .. 

Polynesia . * 

Anstraflia • . 

Various Is- 
lands 

Mysol 

Bamoan 

Tongan 

Hawaiian 

;■ i 

. • 

ilat, lilal^ c 
ninum, dmlb 

Ilia, melin, 

} '• 
aran 
alelo 
elelo 
ka elelo 

Tooth* 




nid, nifo 

gigi 

nibo, rei 

Asia 

Nepal 

Thaksya 

. . 

gyo 

.. 


East Nopal 

Chourasya 

• • 

giwoBO 

• • 


Central India 

Gadaba 

, . 

giunek 

. . 

Africa 

East Coast 

Swahili 

jino 

. . 

jino 


do. 

Shambala 

zino 

• . 

zino 


East Central 

Yao 

lino 

. • 

lino 


West Coast 

Mandingo 

. . 


• . 


W. <& Central 

Filatab, Filani 






or Fulab 

niye 


niye 


do. 

Bambarra 

nye 

. . 

nye 


South 

Eadr 

izinyo 

• • 

izinyo 




nibi, nisim, 

1 / 

nibi, nisim, 

Malay Arobi* 

Various Is- 


nisi nisinen, 
niki, nio^ 


nisi, nisinen, 
niki, nio, 

peUgo .. 

lands 


nisi>mo, nifan 


nisimo, nifan, 




niloa, nidn 


nifoa, nidn 


do. 


, , 

gigi^ngisi, isi 

• • 

Polynesia • . 

Samoan 


nifo 

• • 

nifo 


Tongan 


nifo 


nifo 


Hawaiian 


nibo 

• • 

nibo 

Australia . . 


.. 

•• 

•• 

•• 

Tree, 




hazo 

[poko 
pun, kaiu, 

rakan 

Asia 

Tibeto«Ohina 

Thoobu 

gisososi 

, , 



K.E. Bengal 

Garo 


pan 

• • 


E. of Bengal 

MitbanNaga 


pan 

• • 


Indo-Persia 

Singpbo 

Brabui 


pbun 

dwrakhi 


Bay of Bengal 

Teressa 

,, 

• m 

0 0 

Africa 

, , 



m • 

• 0 

Pol^ynesia.* 

Samoan 

• • 


• • 

la* an 


Hawaiian 




belaau 

AnctraUa •« 


•• 





Water* 


Asia 

! 

Tibeto-Obina 

Horpa 

rano 

brah 

aycr 

* * 

mi 


do. 

Manyak 

• • 

dyidi 

• • ! 


Nepal 1 

Bbramu 

• e 

awa 

awa 


Cmitml India 

Gondi 

• e 


* « 
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m 


Ba&zoK. 

COUlfTKY. 

Dibtbiot. 

MAnAOASi. 

BCalat. 

Maoki. 

ABia 

Central India 

Gayeti 


yer 



do. 

Kutluk 


er 



do. 

Naikude 


ir 



do. 

Kolami 


ir 



do. 

Madi 


er 



do. 

Southern India 

Medea 

Tamil (mod.) 


per 




and 4 others 


nir 



East Nepal 

Bang Pang 


. . 

wa 

Africa 

East Coast 

Swahili 


maji 

m(nji 


do. 

Shambola 


mazi 

mail 


East Central 

Yao 


mesi 

mesi 


Western j 

Sussu 


i-o 

i-e 


do. 1 

Pessa 


iah 

iah 


South 

Kafir 


aman^i 
aer, akei, a 

ki, wai, wam, 

Malay Arohi- 
* pelago .. 

Various Is- • 
lauds ^ 

•• 

•• 

waiyr, woyor, weyL waeli, 
welo, wai-im, arr, weni, wayr 

Javanese 

. . 

banyu 

. . 

. . 


B. Celebes 

Bouton 

manu 

. . 

. . 

Polynesia . . 

Fijian 

. * 


wai 

wai 

Samoan 

, . 


vai 

vai 

1 

Tongan 

• « 


vai 

vai 


Hawaiian 

, • 


wai 

wai 

Australia . • 

•• 

• • 


. . .1 

• • 


Yam, 


Asia 

Africa • • 
Polynesia.. 

Australia . . 

.. 

Fijian 

Samoan 

Hawaiian 


— m 

ovi 

uvi 

ufi 

uhi 

ubi 

uvi 

ufi 

zihi 

uwhi-kaho 

uvi 

ufi 

uhi 

Hot. 1 




msfma 

panasyhangat 

wera 

Asia 

Southern India 

Tamil (ano.) 

a • 

•* 

veya 

Africa 

, , 


• ♦ 


• • 

Malay Arohi- 

Various Is- 

) J 

panas, mopani, bah^ia> 

panas 

psu^ .« 

lands 

f ’• t 

bafanat, mofanas, hems 



Mysol 

• » 

. , 


pela 

Polynesia . . 

Samoan 

• • 

. , 


vevela 


Tongan 

• « 

. . 

s • 

vela 


Hawaiian 

t • 

, , 

e • 

wela 

Auftxailia .. 

•• 

• • 

•• 

« a 

• • 


Jiavf, 

A — - 


Asia 

1 

•8 

1 

Nowgong Naga 

manta 

malok 

manta 

matok 

mata 

matok 

AIrka 

BayoflBeni^ 

Teressa 

mahaa 


mahaa 

•• 

• a 

•• 

•* 
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Tran$action$»^Mi8cdlaneotti, 


Raw — oontinned. 


Bxoxon. 

Counthy. 

District. 

Malaoabx. 

Malay. 

Maobx. 

Polynesia . . 

Samoan 


mata 

mata 

mata 


Hawaiian 


maka 

maka 

maka 

Aostralia .. 

•• 

•• 

•• 

•• 

• • 

Red. 




mona 

mera 

whero 

Asia 

South’ni India 

Telugu 

era 

era 

yerupu 


Central India 

Naikudo 

, , 

• « 

yerodi 


do. 

Kolami 

, , 

. . 

yerrodi 

Africa 

. . 


, , 

, , 

» . 

Malay Archi> 

Various Is- 

1 

f merai» roarainutah» mia, miha, mobani, 

pela^o . . 

lands 

f 

Imeranati, merab. 


Australia .. 


.. 

• * 

• • 


Ripe. 




masaltA 

masa 

maoa 

Asia • « 

Nepal 

Sunwar 

miso 

mlso 

miso 

Africa 



• • 

, . 

• • 

Malay Archi- 






Xielago . . 

« . 


. . 

• . 

f ft 

Polynesia . . 

. . 

. . 

. • 

. « 

• • 

Australia . . 

• • 

• • 

• • 

• • 

• • 

Small. 




keli 

kicbi 

riki, iii, nohi 






nobi 

Asia 

Tiboto-China 

Gyarung 

, , 

kachai 

, , 


East Nopal 

Thulungya 

, , 

kicbom 

, . 


do. 

Bahingya 

, , 

kacbim 

, . 


do. 

Lambichong 

• • 

wtc/i«yuk 

• , 


North Bengal 

Lepcha (Sikkim) 

. . 

acbim 

• • 


E. of 

Singpbo 

, . 

katsi 

. . 


Indo-Ohina 

Ahom 

, , 

, , 

noi 


Bay of Bengal 

Andaman 

kifimarda 

k/eimarda 

ktti-marda 

Africa 


, , 


, , 


Malay Arohi- 






pelago . . 

. * 

. • 

• • 


. • 

Polynesia . . 

Samoan 



, , 

Itdii-Ui 


Hawaiian 

. , 

, , 

, , 

palanai-iki 

Australia . . 

• * 



• ft 

• • 


Come> 





avl 

maxi 

mai 

Asia 

China 

Nankin, Pekin, 
Amoy 

1 lai 

lai 

lai " 


do. 

Canton 

loi 

loi 

loi 


Tn)eto*Ohina 

Tboohu 

hai 

hai 

hai 


Indo^China 

Sgau-karen 

hai 

hai 

hai 




















J. T. Tsombok.— Barat or Batata Fossil Words. 181 


Come — ooniinned. 


Bkoxoit. 

COUNTRT. 

DZflTBlCT. 

MAIiAGABI. 

Maday. 

Maobz. 

AsU 

IndO'China 

Annam 

lai 

lai 

lai 


do. 

Siam, Ahom, 
Kliamti, Laos 

1 •• 

ma 

ma 


Central India 

Yerukala 

va 




South’m India 

Tamil 

va 




do. 

Toda, Kota 

it va 




do. 

Malabar 

va 



Africa 


, , 

• • 






( marein, maive, maika, 

aripa, dumahi, 

Malay Arohi> 

Various It- 


j mar an ill, mai, omai, ikomai, gumaho« 

pelago . . 

lands 

* • 

I nimai, olmai, omai, alowei, gomarl, jog- 




( mall 



Polyoesia . . 

Fijian 

, , 

lako-i7mi 

lako-mai 

lako- mai 


Tongan 


hau- mai 

Imu-iaat 

hau- mai 


Hawaiian 

, , 

e belb mrti 

e hole mai 

e helo mai 

Auttralia . . 

•• 

•• 

•• 

•• 


Five. 




dinii, limi 

lima 

rima 

Asia 

, , 

, * 


, , 

. , 

Africa .. 




. . 

. . 

Malay Axohi> 

Varioui Is- 


limanu, rima, delima, loplim, rlmot enlima, 

pelago .. 

landt 

! •• \ 

lim, nima, lim 


Polynesia , . 

Fijian 


lima 

lima 

lima 


Samoan 


e-lima 

e4ima 

elima 


Tongan 


nima 

nima 

nima 


Hawaiian 


olima 

elima 

elima 

Auttralia .. 

- 


•• 

•• 

•• 



Six. 







oniua, on6 

anam 

ono 

Atia 

* , 


, . 

, , 


Africa 

• . 

. , 

. . 

. . 

. . 




nauani, nanamo, unam 

num, onomo, 

Malay Archi> 


, , 

kaniim, annuh, gane, ue, 

noh, nena n5o, 

pelago .. 



no5h, Dome, noi, num, 

ennoi, wonen, 




\ lomi, on am 

, nem, onum, 

nam 

Pdlynetia.. 

Fijian 


e-ono 

e-ono 

e-ono 


Samoan 


ono 

ono 

ono 


Tongan 

9 9 

wbaiue 

whaine 

whaine 


Hawaiian 

9 9 

eoDo 

eouo 

eono 

Auitralia 

’ 

• • 


. . 


Seven. 




fito 

tuju 

whitu 

i«ia i.. 

Central India 

Ooodi 

yetu 


yetu 


do. 

Madi 

j’Udu 


yedu 


do. 

Kuri 

yeiku 


yeiku 


do. 

Oadaba 

yedu 


. yedu 


do. 

Yerukala 

yegu 


yemi 


Soutb’m India 

Telugu 

yedu 


yedu 


do. 

Karnataka 

yelu 


yelu 


do. 

Knrgi 

eiu 


elu 

Mrin, .. 

East Ne^ 

• s 

BiUkU 

.« 

nuji 

• • 
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Tramaeiioni^'^MueManeomi 


Seven — oontinned. 


Riaiov. 

COUNTBT. 

District. 

MAnAOABI. 

BUnAT* 

Maori. 




! 

pitu, pituanol 


pitu, pituano, 

Malay Arolu< 



kapitu, gapitu| 
Into, niio, itu 


kapitu, gapitu, 
hito, piio, ito 

pelago . . 

• • 

• • " 


“ * • * 

itua, hitu, witu 




witu, dtu, fit 


itn, fit, fiti, 




fiti, itu, tit 


itu, tit 


S. Celebes 

Salayu 

, , 

tujoh 

* , 


Baju 


e-vitu 

tujoh 

• • 

Polynesia . . 

Fijian 



e-vitu 


Samoan 


fitu 

, , 

fitu 


Tongan 


fidda 

• • 

fid^ 


Hawaiian 


ahiku 

, , 

ahiku 

Anatralia . . 



•• 

•• 

•• 

Eight* 




valo, varlo, 

delapan 

waru 

Asia 

Central India 

Yerukala 

vattu 


vattu 

Africa 

, , 

« • 

, , 


. . 



' 

wola, Teluano 


wola, veluano. 




walru waro 


walru, waro 

Malay Arohi- 

Yarious Is« 


walu waru 


walu waru 

pel^o .. 

lands 

“ • • - 

wolua wagu 

• • “ 

walua wagu 



wol, onw^ 


wol, enwol 




alu, allu 


alu, allu 


Baju 


, , 

dolapan 


Polynesia , . 

Fijian 


widu 

walu 

Samoan 


valu 


vain 


Tongan 


yarn 


yarn 


Hawaiian 


awalu 


awalu 

Australia . . 

•• 


•• 


•• 

Nine, 




sivi, siva 

sambilang 

iwa, iva 

Asia 

Indo-China 

Sgau-Karem 

kwi, hkwi 


kwi, hkwi 


do 

Pwo- Karen 

kwi 


kwi 

Africa 

, . 

, , 

, , 

e a 

, , 

Malay Arohi* 

Yarious Iss 


sioanu, sio 
kasiow, siwa 
ohia, sia, 
ensiwa 
siwer, si, sin 


sioanu, sio 
kasiow, iiwa 

pelago . . 

lands 


, 

obia, sia, enaiwa 
siwer, si, sin 


Baju 



sambUan 


P<^esia .. 

Fijian 

« « 

oiwa 


oiwa 

Samoan 

« 

iva 


iva 


Tongan 

t • 

hioa 


hioa 


Hawaiian 


eiwa 


eiwa 


AttBtrAlift . . 
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Appenpix n. 


EKOIiIBH. 

Bavoan. 

— 

1 

Black 

ulioli 

wulin, Longowan, North Celebes 

2 

Fire 

afl 

afu, Aniblaw ; otY, Gah, Ceram ; Matabella ; jfoft 

Teor ; yap, Mysol 

8 

Large 

latele 

leleh, Matabollo 

4 

Nose 

isn 

irti, Lariki; inn, Valqueno, East Timor 

6 

Small 

laitiiti 

kiiti, Wahai, Ceram 

6 

Totigue 

Tootn 

alolo 

ela, Basak, Lombok ; kelo, Matabello 

7 

nifo 

7dfan, Ahtiago, Ceram ; nifoa, Matabello ; At5n»Xeor 

6 

Water 

vai 

ve, Teto, East Timor ; wai, ^lor and others 

9 

White 

paropa-e 

pihper, Borey 

10 

Ant 

loi 

foin, Ahtiago, Ceram 

11 

Ashes 

lefu-lefu 

tavu, Amblaw ; laftain, Ahtiago, Ceram 

12 

Bad 

leaga 

leak, Mysol 

18 

Banana 

fa-i 

mo-i 

Jiah, Sula Islands 
muk, Teor ; nmh, Mysol 

14 

Belly 

manava 

tiatfa, Batumerah 

15 

Bird 

manu 

inanu, Camarian, Ceram 

16 

Blood 

toto 

kokotu, Tidoro 

17 

Blue 

uli 


18 

Boat 

tulula 


19 

Body 

tlno 


20 

Bone 

ivi 

hoi, Bala Islands; Inltva, Butnmerah, Amboyna 

21 

Bow 

aufana 

pana, Salayer, South Celebes ; fean, Mysol 

22 

Box 

atola-au 

28 

Butterfly 

pope 

pepeul, Morelia, Amboyna 

24 

Cat 

gose 

geli 

pusi 


25 

Child 

tama 


26 

Chopper 

— 


27 

Coooanut 

niu 

ninla, Gab, Ceram ; nea, Mysol 

28 

Cold 

ma^alili 

mariri, Wahai, Ceram 

29 

Come 

fotu mai 

mai, Sula Islands, Lariki, Amboyna, Gah, Ceram, etc. 

80 

Bay 

ao 

heo. Bouton, South Celebes ; aoaaoa, Lariki, Am* 
boyna; lau, Baju 

81 

Beer 



82 


uli 

kafuni, Gah, Ceram 

88 

Boor 

pupunit puipui 

84 

Ear 

toliga 

telinga, Malay, Baju, etc. 

85 

£^88 

foa 

fuan, (fruit) Wayapo, Boom 

86 

Eye 

mata 

mata, Larilu, Amboyna, etc. 

87 

Face 

mata 

matalalin, Wahai, Ceram 

Kl 

Father j 

tama 

avm, Wahai, Ceram 
fulun, Wayapo, Bouru 
limin-tagin, Teor 

89 

Feather 

fulu 

40 

Finger 

i-lima 

41 

Fish 

ha 

i-an, Matabollo, etc. 

42 

Flesh 

a*ano 


48 

Flower 

faga 

bunga^ Gani, Gilolo, eto* 

44 

Fly 

lago 

lango, Sanguir 

45 

Foot 

vae 

Hi, Wahai, Ceram, eto* 

46 

Fowl 

moa 

47 

Fruit 

fua 

fuan, Wayapo, Bourn, eto. 

48 

Go 

ato 

noil, Wahai, Ceram 

49 

Gold 


50 

Good 



51 

Hisir 

fulu-ltdn 

olofolo, Masarati, Bourn 

52 

Hand 

lima 

lima, Sanguir, eto. 

58 

Hard 

sna-a-a 

makana, Saparua, etc. 

54 

Head 

ulu 

ulu, Camorian, Ceram 

55 

Hohsj 
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66 

Hot ; 

vevela 

67 

House 1 

fale 

68 

Husband [ 

tane 

60 

Iron i 

u-emoa 

60 

Island 1 

1 

nu-utoloto 

motu 

61 

Knife 

polo 
pen a 
naifi 

62 

Large 

Intelo 

63 

Lnai 

Ian 

64 

Little 

itiiti 

65 

Louse 

utu 

66 

Man 

tagata 

tane 

67 

Mat 

papa 

fala 

68 

Monkey 

— 

69 

Moon 

masina 

xnauli 

70 

Mosquito 

namu 

71 

Mother 

tina 

72 

Mouth 

gutu 

78 

Nail 

atigi-iima, fao 

74 

Night 

po 

76 

on 

u-u 

Buau-u 

76 

Pig 

pua a 

77 

Post 

pou 

78 

Prawn 


79 

Bain 

na 

1 80 

But 

imoa 

ioll 

isttmu 

81 

Bed 

mumu 

ulaula 

toto-toto 

82 

Bice 



88 

Biver 

vaiiafe 

84 

Boad 

ala 

85 

Boot 

a>a 

pogai 

86 

Saliva 

anu 

feanuga 

87 

Salt i 


88 

Sea 

tai 

sami 

vasa 

moana 

89 

Silver 

— 

90 

Skin 

pa-u 

iuola 

91 

Smoke 

asu 

92 

Snake 

gata 

98 

Soft 

malnln 

04 

Sour 

o-ona 

96 

Spear 

tao 

96 

Star 

(etu 

97 

Sun 

la 

98 

Sweet 

suamalie 

99 

Wax 

pultt 

100 

Wife 

ava 


pHa, My«ol 
bare^ Saiifitiir 

buranit Salayer, South Celebes 


leU, Matabello 
larm, Baparua 
kiiti, Wabai, Ceram 
uhi, MataboUo and others 
lonuita^ Salibabo 


fasina, Sula Islands 

ftijmo, Javanese 
ina, Lariki, Ainboyna 
7ia7i(furu. Galela, G^ilolo 

potM, Saparua 
majulut Mysol 

hawhua, Oamarian, Ceram 
I faolnim^ Ahiiago, Ceram 

I nan, Gah, Ceram 


hamUf Bangnir 
ululif Teor 


aya, Sula Islands 
ai aha, Matabello 

udu, Sanguix 


takif Matabello 


lilieolo, Teluth Ceram 
iaso, Gani, Gilolo 
katoan, Sanguir 
mulumu, Wahaif Ceram 
ko-tiaim, Ahtia^, Ceram 

fatui, Sula Islands 
Ida, Sula Islands 


sawa, Sanguir 
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Enozjsh. 

Samoan. 


101 

Wmg 

apii-au 

opani, Bouton, South Celebes 

103 

Woman 

fftfine 

fihd, MaMarati, Buuru 

103 

Wood 

la- an 

vao-matiia 

a-aut Cajili, Bouru 

104 

Yttllow 

Bama-Katua 


105 

One 

tasi 

isai, Catnarian, Ceram 

lt»6 

Two 

lua 

li/a, Wahai, Ceram 

107 

Three 

tolu 

fia 

tulUf Matabello 

108 

Four 

efa 

csoani 

/a/*, Amblavr 

109 

Five 

olima 

lima^ Ahtiago, Ceram, and others 

no 

Six 

ono 

ono-mo, Bolaughitam, North Celebes 

111 

Seven 

fitu 

Matahollo 

112 

Fight 

valu 

wala, Amblaw 

113 

Nine : 

iva 

siwa, Cajili, Boimt, and others 

ftapuloy Bouton, North Celebes, and others 

114 

Ton 

sefulu 


ApI*EI«>1X in. 


Oani, 



Gilolo 



2 

Galela 






1 

Langowau . . 



Celebes 



1 

Salaycr 






1 

Bouton 






8 

Bolanghitam 



, , 



1 

Ahtiago 



Ceram 



6 \ 

Oah 



, , 



6 

Wahai 






9 

Camarian . . 






3 

Teluti , , 






1 , 

Lariki 



Amhoyna 




Batumerah 





1 

Morelia . , 



, , 



1 ^ 

Vaiqueno . . 



Timor 



1 

Teto 



, , 



1 

Wayapo 



Bourn 



8 

Masarati 



, . 



2 

CajeU 



Amblaw 

Matabello 

Teor 

Basak Lombok 
Solor 

Borey 

Mysol 

Bula Islands 
Tidoro 

Baju 

Malay 

Saiigoir 

Saparua 

Balibabo 

Jayanese 


e • 

• • 

B • 

e s 

s * 

e a 

2 

4 

11 

5 

1 

1 

1 

6 

7 

1 

1 

1 

7 

8 

1 

1 
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Abt. XVT , — On Bome Ooccids in New Zealand. By W. M. Maskszx* 
[Read before the Philoeophical Imtitute of Canterbury, Qth June, 1878.] 

Plates V„ VI., Vn. and VIH. 

The CocoidHp — Scale or Gale insects — are a family of the order Homoptera, 
They arc exceedingly common in all parts of the world, and I may say that 
in New Zealand I have scarcely come across a single plant or tree that is 
not in some way attacked by them. In many instances plants are found 
with several species of Coocidce living on them .together, and sometimes the 
number of insects on a leaf is so great as entirely to cover the surface, 
rendering the plant very unsightly. 

Notvrithstandkag, however, the enormous number of these insects and 
the undoubted damage which they do, there is not much known about 
them. I believe I am correct in stating that in this colony nobody has 
yet attempted to study them : probably the very great incentives to research 
in other branches of natural history have diverted attention from these little 
pests. It is, however, curious that in older countries scarcely more know* 
ledge has been attained regarding the Goccidea. Books and papers respect- 
ing them are certainly not few in number. I have a list of more than a 
hundred authors who have written something upon the subject. But, with 
the exception of the insects yielding cochineal, gum-lac, and other articles 
of commercial value, and a few whose peculiarities of form attracted special 
notice, hardly any of the genera or species have, until lately, been satisfac- 
torily described. Most of tlie authors referred to seem to have contented 
themselves either with indefinite accounts or with copying the phrases of 
those who preceded them. 

An application to the Librarian of the British Museum, last year, made 
known to me a work by M. V. Signoret, a member of the Entomological 
Society of France, giving a monographical account of the known species of 
Coooidss. After some months’ delay I have succeeded in procuring this 
work, and I have to express my thanks to Dr. von Haast and to Professor 
Milne-£d wards of Paris, the former of whom wrote for, the latter of whom 
forwarded, a copy of M, Signoret’s book to me. 
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Tho chief difficulty under which I have laboured has been that of being 
unable to compare my specimens of New Zealand scale-iusocts with those 
of other countries. The work just mentioned has, therefore, come most 
opportunely to mo as a text^book. 

Not professing any degreo of entomological science, I may, perhaps, in 
my descriptions of tlicso insects, fail sometimes in properly expressing 
myself. I must take my chance of this, declaring myself quite open to 
correction. 

The Coccidce are, as I said, a family of insects of the order Homoptera. 
The chief distinguishing features dividing them from all the other families 
are, Ist, the absence of wings or elyti'a in the females, and, 2iid, tho abaenco 
of a mouth or rostrum in the males. 

The damage done by these insects, which attach tliemselves to different 
trees, is very great. Everybody must know the scale on tho apple and pear 
trees, which covers tho trunk and branches and eventually kills tho tree. 
Every gardener knows how destructive they are to his Howers and choice 
plants, whether in tho open air or in green-houses. It is stated that, in 
France, different species of Coccus and Lecaniiim have destroyed whole 
forests of almond, orange, and olive trees ; in Mauritius and in Brazil tho 
sugar-cane, and in Ceylon the coffee-plant, has been ravaged by them. Sir 
Wyvillo Thomson, in the volumes just published of tho voyage of the 
** Challenger,” states that in the Azores the cultivation of oranges was for a 
time almost stopped by a small species of Coccus ; and we all know how the 
oranges and lemons which come to us from Sydney aro covered with 
innumerable insects of tho same family. In Christchurch a good example 
of their work may be seen in the holly hedge round the Christchurch Club, 
where Lecanium hcspcriilum reduced the plants a few years ago to a miser* 
able state. In Auckland, I saw a month or two ago a fine hedge of the 
kangaroo Acacia being rapidly destroyed by colonies of an insect which 
appears to be a new species of Coccus, allied to Icenja, 

There is an immense variety in the appearance of the different species 
of Coocidas, and this variety is rendered still greater by tho fact that the 
insects themselves are by no means the same as a rule in all the stages of 
their existence, and by the difference between tho sexes. There are, how- 
ever, certain characters which belong to all the species, and with which I 
may fitly begin my description of those that I have observed : — 

1st In tho first stage, after leaving the ogg, there is no appreciable 
difference between the male and tho female. Tho cliange in form does not 
take place until the insect discards its second polliile. 

2ad. Tho males of all species have two wings, six legs, two antenuis 
(generally pretty long), two proper eyes, and in some species two otiier eyes 
placed farther back on the head, 
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8rd. The males, in their perfect state, are absolutely destitute of mouth 
or beak, the place of this organ being apparently taken by the two last eyes 
just montionod. 

4th. The females of all species are wingless. 

5th. The mouth of the female, in all species, consists of a beak or 
rostrum, usually jointed, from which start long tubular seti© or bristles, 
apparently retractile, sometimes longer than the insect itself. Westwood, 
and after him Siguoret, says that there are four of these setaa. This is 
certainly the case in some species, but in many instances I have been 
unable, though carefully watching, to see more than three, and in some 
specimens there Avould seem to be no doubt on the matter. 

The above characters ai*e constant in all the species. The differences 
observable will be noticed as I go on. 

I may say here that, in the majority of instances, tlie males ere 
extremely rare and difficult to find ; in fact, for some species, such as 
Mytilaspis pomorum (the common apple scale), I believe that the male insect 
has never been found. 

The whole family may be divided, according to Signorct, into four great 
groups : — 

1. The Diaspidee, of which we may take as the type the apple scale, 
Mytilanpie pomorum, 

2. Tlje Brachysoelidj© : these appear to be chiefly Australian species, 
and have been described by M. Schrader, in the Proceedings of the 
Zoologico-Botauical Society of Vienna for 1868. 

8. The LecanidoB, typo L. heeperulum, common on our hollies, 

4. The Goccidse : our type for this will be an insect found on the 
Norfolk Island pine and on native trees in Biccarton Bush. 

The species which I shall have to describe as being, in my opinion, 
neW| will not, as far as I know at present, require the creation of a new 
group.*** 

I propose to take the above groups in order, and for the present shall 
confine myself to the first. I shall begin by giving an account of the 
features characteristic of the whole group ; then pass on to the distinguish- 
ing features of the various genera, and lastly describe the species which I 
have observed. 

1. Diaspidje. 

This group includes those scale insects which cover themselves with 
separate shields, oomposed partly of the discarded pellicles of the earlier 
stages, partly of a fibrous secretion more or less independent of tlie body of 
the insect. 

* PawelUa (vide po$t ) seems to belong to none of the above groups, but I have not 
yet been able to make out where to place it* 
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We are all familiar with the appearance of the outer shell or shield of 
the apx>le scale. The shield varies considerably in different genera : some- 
times it is round, sometimes long, sometimes white, sometimes brown, but 
it invariably exhibits, in some part or other of its extent, when taken from 
tlie adult female insect, the two pellicles which she has discliarged in her 
earlier transformations. In my plate V., fig, la, is shown part of the 
shield of the apple scale, mounted to show the pellicles. In the shield of 
the male insect, in certain species, only one pellicle appears, the insect 
undergoing only one transformation before the pupa stage. 

The female insect, having arrived at her full growth, fills her shield with 
eggs. A figui’e of its appearance is given in plate V., fig. Ih, for the apple 
scale. 

The young insect shows no sexual differences. It is oval in shape 
(plate V., fig. Ir), with six legs, two antennae, and two eyes. 

The female, discarding her first skin, throws off also at the same time 
all external organs except the mouth or rostrum. In the first pellicle 
attached to her shield the remains of the antenuco may almost always be 
seen. The legs are not to be found, and I cannot say what becomes of 
them. The insect, thus debarrassed of her limbs and eyes, becomes only 
an inert mass. She remains thus for some time, merely feeding and grow- 
ing, still retaining an oval shape, as shown by the second pellicles in the 
shield. Throwing off this pellicle, she appears in her adult stage, a des- 
cription of which must be left till I come to each species, as they differ 
considerably. 

What 1 have just said as to the discarding of the limbs is, like every 
rule, subject to some exception. In one or two species, chiefly of the genus 
Mytilaspis, a pair of minute protuberances, wliich M. Signoret states are 
rudimentary antennse, are visible on the head. 

The adult female, whatever her shape, oval or round, is much cor- 
rugated, in fact made up of rolls of fat, with the exception of the head — 
which is usually smooth, and of the abdomen — which is peculiarly shaped 
and marked. The colour of the insect as a whole varies — being sometimes 
whitish, sometimes pale yellow, sometimes red. 

In all cases that I have observed the abdominal region is of a bright yellow 
colour, and it is from the markings of this portion of the body that the 
specific differences of the genera of Diaspid© are taken. My plate V., fig. 
Id, gives the appearance of the abdomen of Mytilaspis ponwruntf the 
apple scale, which I have taken as the type of the group. It will be seen 
that the corrugations of the body end a short distance from the posterior 
extremity, which has a curved outline, broken by numerous small lobes, 
intermixed with scaly hairs. The anal opening is at what might be termed 
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the focus of the curve (this does not hold good for all genera), and it is 
surrounded by groups of minute circular marks, arranged like bunches of 
grapes, whilst other marks are scattered singly over the abdominal region. 
These marks, which are in reality the open ends of tubes, are supposed to 
be a kind of spinnerets from which the insect builds round itself the shield 
of which I spoke just now. Some of the chief characters upon which the 
specific differences of Diaspidaa are founded, arc the presence or absence of 
these spinnerets, the number of the groups, their continuity or separation, 
and the number of openings in each group. There are other features, such 
as difference of outline in the body, difference of shape of shield, difference 
of form of the male, difference of length in the thoracic band of the male. 
But these are often more properly generic than specific differences ; more- 
over, the excessive rarity of the male insects renders it very difficult to 
arrive at certainty from them ; whereas the abdominal markings of the 
females are in general so distinctly clear that they offer an excellent means 
of distinguishing between iudi\4dual8. 

The mouth is, as I said above, absent entirely in the male insect in its 
perfect state. The mouth of the female consists of a rostrum, or beak, on 
the underside of the head, some little way from its anterior edge. It appears 
in the Diaspidee to have no joints, and from its interior start three (or in 
some cases four) very long, thin tubular bristles, which, I suppose, the insect 
inserts into the stomata or minute orifices of the plant on which it lives, for 
the purpose of withdrawing thence its food. My plate V., figs. and /, 
show this rostrum (which is, with modifications, common to all Coccidce), as 
it appears on the insect, and as it shows after mounting for the microscope. 

So much for the general features of the female. The male differs a 
good deal in shape in various species, but, as far as it is known, has always 
two wings, six legs terminated by a single claw, antenna usually of ten 
joints, and, at the posterior end of the abdomen a long double spike, 
sometimes nearly equal in length to the whole body. The insect undergoes 
three transformations. From the egg it emerges as an oval insect similar 
in all respects to the female ; in some species it surrounds itself with a 
shield like that of the female, in others the shield is much longer and 
narrower. After a time it discards its first pellicle and remaiffs in the 
shield, gradually ohan^ng into the pupa stage. During this process, 
according to M. Signorot, the successive formation of the eyes, wings, 
antennas, and abdominal spike may be observed. I have specimens of 
pupie of Aepidiotue epidendpi, in which this formation is apparent, The 
first pellicle is the only one which remains attached to the shield, as the 
insect emerges from the pupa stage, winged and perfect ; consequently, in 
some species it is possible to distinguish between the shields of the two 
ccaes simply from the presence in one of two pellicles, in the other of onljr 
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Having thus briefly enumerated some of the characters which are 
common to all the Diaspidae, I proceed to particulars. 

The group is divisible into several genera, but I need now only mention 
those of which I have obtained specimens in this country. Considering tlie 
immense number of plants, imported or native, whotlier in greenhouses, 
gardens, or the bush, wliich are attacked by scale insects, and the multi- 
tudinous variations of form and markings which distinguish the individuals, 
it is likely that future research will discover, if not new families and genera, 
at any rate many new species. 

The genera known to me at present are the following : — 

1. MyxiXiASPis. This includes the apple scale and many others. The 
shield, or puparium, is elongated ; the two discarded pellicles ore seen at 
the smaller end. 

2, ' Aspidiotus. Shield of the female round, or nearly so ; that of the 
male somewhat oval ; discarded pellicles in the centre. 

8. Diaspis. Shield of the female round, as in the last genus ; the dis- 
carded pellicles iisually near tlie side ; shield af tlie male elongated. 

Subsection I. — MyTinASPis, Linn, 

The females in many species of this genus, as a rule, resemble each 
other in form. The number and disposition of the groups of spinnerets 
offer a means of distinguishing the species. The males, in most cases, are 
unknown. 

1. Mytilaspis pomorumt tlie apple scale. 

Plato V., figs. 2a, 6, c, d. 

This species is not indigenous. The shield, which may be seen cover- 
ing the trunks and branches of our apple, pear, and other trees, is elongated, 
mussel- shaped, brown or grey (I have seen some white). It is open under- 
neath, adhering to the tree with its edges ; it has considerable consistency ; 
length averaging xV i“oh, breadth nearly inch. The discarded pellicles 
are at its smaller end, and, when mounted in balsam, the rest of the shield 
is seen to be composed of transverse interlacing curved fibres. 

In the spring, a close inspection of a branch of apple tree will show a 
number of extremely minute yellowish specks intermingled with the adult 
puparia. These specks are the young of the insect, hatched and beginning 
to travel on their own account. Plate V., fig. 1^;, shows the form at this 
stage. It is oval, flattish, yellow-coloured, with two antenna, each with 
six joints (of which the last is the longest) ; the antenna have longish hairs 
on each joint. The head is smooth, rather darker in colour than the body, 
with four hairs on its anterior edge. The body is corrugated, each corruga- 
tion having a spine. The anal extremity is yellow, with several hairs, o£ 
whidb two Are of some length* The legs have short femora, tibiss rath«r 
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longer and very tliick, tax'si somewhat longer and thin, and a single claw at 
the tip. Just abovo the claw spring two long hairs each ending in a knob. 

After fixing upon a suitable resting-place the yoilng insect remains in 
the same state for some time, and then undergoes its first transformation. 
Thd result of this is seen in the puparium, whore tlie oval pellicle overlying 
what is evidently the pellicle of the young one shows that it becomes merely 
an oval inert mass. The aiiteninn and logs disappear, the skin of the 
former remaining attached to the first pellicle. The mouth only survives 
the change. In this second stage the insect begins to spin its shell, or 
puparium, and after another interval undergoes another transformation 
appearing at length in the sliape shown in jdate V., fig. 26, or as the perfect 
female. 

The body is here seen to have lost its former regularly oval shape and 
to have become longer. The cephalic end and about half the rest are 
smooth, the remainder much corrugated. There are no legs, or antennta 
proper, hut in some specimens may be seen two extremely minute pro- 
tuberances on the head, each wdth a few attached hairs, which are said to 
be rudimentary antennae. Some of the corrugations near the abdomen 
have three or four spines. The mouth, or rostrum, which is of the same 
general choiactcr as in all Coocidae, exliibits three very long setae. 

The abdominal region, as in all Diaspidas, is bright yellow. Plate V., 
fig. 20 , shows its ouiliuG, which is a pretty regular euxwe broken by a 
number of small triangular and foliated lobes. Two of these lobes, in the 
middle, arc the largest, and have on each side of them one smaller lobe. 
Between the lobes are several strong spines. The anal orifice is situated at 
what might be called the focus of the curve of tlie abdomen ; it is oval and 
hairless. 

Forming an arch around the anus are five groups or bunches of minute 
circular openings, which are the spinnerets used in building up the 
puparium. In the uppermost group are 17 openings, in each of the two 
upper side groups 17, and in each of tlie two lower groups 14. Plate 
V., fig. 2d shows the appearance of these spinnerets, magnified 700 
diameters. A few single spinnerets are scattered about the abdominal 
region, and near the edge of the abdomen is a row of egg-shaped opening, 
larger than the others, the nanow ends of the eggs pointing outwards ; 
these are arranged in pairs. 

X am inclined to think that the whole abdomen is covered with extremely 
minute fine hairs, for it usually presents a velvety appearance, with very 
parallbl striie. 

'When in its perfect stage the female insect occupies nearly the whole 
^parium. Later on, however, she begins laying her eggs, with which she 
igvadually fills the shieli, ehriveUing up herself into the narrow end of 

' p 



104 


T ra nmciiom, — Zoology* 


Tke eggs, according to my observations, are usually from tbh-ty to fifty in 
number, oval in shape, of a white or opaline colour, changing to yellow as 
Bpring comes on. 

The males of this species have yet to be discovered. 

I have often found amongst the eggs of Myiila$jm pomonim a minute 
white Acarm. It is to be hoped that it feeds largely on the eggs. 

Several cures for this pest of the apple tree have, J believe, been tried. 
Mr. A. Corrick, of Park Terraco, showed mo. last year a tree of his which he 
had painted over with a mixture of kerosene and linseed oil. Inspection 
of the pu]>aria showed tfiat the fluid had thoroughly penetrated them and 
surrounded the eggs ; aud I understand that the cure has been complete. 

Mytilaspis poinornm attacks in this country the pear and plum trees as 
well as the apple. Indeed, I have found sx^ecimens identical in almost every 
respect on the following trees : — idum, peach, a|)ricot, pear, lilac, cotone- 
aster, thorn, sycamore, ash, and many others. That these are all the 
same or diffeieiit species, I do not like to affirm. Yet in the numbers of 
their spinnerets they differ. M. Signoret states that in Europe Mytilaspu 
pomorum is found only accidentally on the pear tree, sometimes on the 
plum; and he names scarcely any other trees. Here all those which I 
mentioned appear to bo iudiscrimately attacked by them. The scale on the 
ash is perhaps a little smaller. I give, however, as an indication for com- 
parison the spinnerets of insects on a few of these trees : — 


— 

Uppermost Group*. 

Uppor side Group*. 

Lower *ide Group*. 

Apple 

17 

17 

14 

Plum 

20 

17 

17 

liilae 

17 

10 

16 

Aflh *■ *. ■■ 

10 

12 

9 

Ootoneaster ,. .. 

7 

Id 

10 


2. MytilaspU pyriformU^ sp. nov. 

Plate V., fig. 8. 

The puparium is broadly pearshaped, the discarded tests occupying the 
BmaUer end ; the tests are of a pretty regular oval shape ; the pellicle of the 
second stage reaches to about the middle of the puparium* Colour of 
shield light brown ; texture thinner than in Mytilmpis pomorum^ and form 
fiatter ; length about » greatest breadth about ^ inch. Plate Y*, 

fig* 8a, shows the appeaxauoe of the pupaiium. 

This species in the shape of its shield and a few other partioalara 
tM«nd)l«s MytOoipU btm of Boaoh^ ; hut there wre diSereneea wMoh 
Kathb«iM m», X believe, in eonsidwing it m new. 
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The adult female is deeply corrugated eiEcept (as in every Mytilaapu) on 
the cephalic portion. The corrugations bear a few strong spiny hairs. 
The abdominal pygidium shows an almost contitiuous arch of spinnerets 
over tlie anal orifice. In hunri the groups are distinct. The 

spinnerets of MytUanpis pyriformis run in a double ring round the anus, 
with here and there an outlyirig opening. Altogether there may be from 
60 to 70 openings in the arch, Tliere are many single spinnerets scat- 
tered about, a largo number of them more or less oblong ; and they may 
be traced up the sides of the body as ftu* as the corrugations extend, 
Plate V.,figB. and c, show the appearance of the female and the arrange- 
ment of the spinnerets. 

The abdomen, including all that is tinted yellow, does not show a con- 
tinuously curved outlhie. On each side, next to the last corrugation of the 
body, is a large triangular lobe, tlie apex furnished with scaly, triangular, 
serrated hairs. Tlje rest of the abdomen shows a oiuve broken by small 
lobes, of which the tw^o middle ones are the largest, the next two on each 
side smaller, and the rest inconspicuous. Between the lobes are scaly hairs, 
and near the edge runs a row of large oblong openings. 

I have a specimen of a scale from Dyaoxyhnn spectahile, which seems to 
resemble much more nearly Mytilaspk huri; and this is not unlikely, as the 
specimen came from a greenliouse. 

8. MyiilaspU cordylinidis^ sp. nov. 

Plate V., fig. 4. 

This scale, w'hich appears to bo also new, I have fomid on a great 
number of New Zealand plants, such as Cordyline, Asplenitim^ Phormium, 
Gahniay Drimysy Astelia, and many others. I have also seen it on Eucalyptus 
glohulm, but only in the vicinity of New Zealand trees. It is perhaps more 
abundant on the cabbage tree than on othei s ; hence I have named it as 
above. 

The puparium is very long and narrow’, generally straight, sometimea 
curved, semi-cylindrical. Length about | inch ; breadth ;,V i“oh. Colour 
pure white, except at the end where the discarded tests are;, these are 
bright yellow. The tests are oval ; the second more elongated tlian the 
first, and the two together generally occupy rather more than a quarter of 
the length of the puparium. The eggs are small, oval, and of a bright 
yellow colour. 

The adult female is pale golden, about three times as long as broad ; the 
cephalic end a little flattened anteriorly, and above tlie rostrum ore often 
seen the two minute hairy protuberances called rudimentary antennie. The 
body is somewhat coirugated, but less so than in M, pomorum ; the corruga- 
tions show a very few fihe hairs. 
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The abdomen exhibits a curve almost continuous and regular, broken 
only by very small lobes except in the middle, whore there is a deepish 
depression with a large lobe on each side. Between the lobes are scaly 
serrated hairs, some of which are pretty long. 

There are five groups of spinnerets of which the middle has 7 to 8 
openings, the two upper- side ones 14 to 20, the tw^o lower 20 to 25. 

There are a great number of single spinnerets, a few oval or circular, 
the majority oblong. They are placed in curved linos arching round the 
pygidium, each arch lining the groove of a corrugation, and are visible on 
the sides of the body nearly to a level with the rostrum. 

The male insect is very minute and difficult to find. I succeeded in 
procuring one specimen, though not in good order. I could observe that 
the antenn® were short and the tibi® excessively large. 

Plate V., fig. 4a, is the puparium ; fig. 4^, the adult female ; fig. 4c, the 
pygidium. 

4. MytilaipU dtiviydis^ sp. nov. 

Plate V., fig. 5. 

I have found this species on a great many native plants, but more often 
perhaps on Bnmys color ata, whence I give it its name. 

The puparium is straight, long and narrow, but not so much so as in 
M, cordylinidis. Average length * breadth ; colour generally 

a dirty white, sometimes brown, yellow at the end with the discarded 
pellicles, which are oval, narrowing somewhat at the tip. 

The adult female is of a dull red colour, about twice as long as broad ; 
the widest part is about two-thirds of the length from the head. It is less 
corrugated than M, pomorum ; the head and thoracic portion of the body 
are smooth and round, the anterior edge not so much flattoued as in M, 
cordylinidis. The remainder of the body, on tiie corrugations, has a row 
of short, thick, tubular bristles extending down the edge as far as the com- 
mencement of the abdominal pygidium ; these are cylindrical, some with a 
circular top, some forked, some appearing like bundles of parallel fibres* It 
is probable that they are spinnerets protruding further than is usual in 
other species. 

There ore no groups of spinnerets on the abdomen, but a number of 
sii^le oties, mostly oblong, scattered about. 

The abdomen ends in a number of very small lobes of which four are 
conspicuous in the centre. Between the lobes fine hairs. 

On the cephalic region are a few scattered spines and the two rudimentary 
antenn®. 

r have no adult male, but pup® showing long antenn®, a very long 
body, short wings and the usual abdominal sjuke pecutiat to the Diaspid®, 



IRAKNZIHSTITyiF.yOlXIPlV. 



COCCIDyt 




Masksjll. — On gome Coccids in New Zealand, 


197 


Males of this species are not so rare as in some others, and I hope before 
long to have a perfect specimen.* 

Subsection 2. — Aspidiotub, Bouche. 

This genus is characterised by a round, or nearly round, puparium ; the 
discarded pellicles are in the middle, and usually their major axes are inclined 
to each other. Several species are known in Europe. 

1. A^puliotm epidendrif Boucho. 

This is a well-known species. In Mr, Duncan’s hothouses it may be 
found in abundance upon the Sea/urihia palm, upon Lcelia anceps and other 
orchids, aud on several other plants. 

The puparium is round, flat, of a dirty white colour, sometimes (as on 
the wattle) brownish ; the pellicles in the centre are yellow ; the fibres 
run in interlacing circles. 

The eggs are yellow ; the young insect is oval, somewhat broader than 
in MyiUagpis pomonnn, and has at tlio posterior extremity two protruding 
lobes with a pair of very minute lobes between them. 

As a rule, the iusccts are found in considerable numbers, in colonies, 
the puparia of the females intermingled with the young and with the 
cocoons of the males. 

The pellicle of the second stage is oval, tapering to the posterior 
extremity. 

The adult female is almost round, or rather in the shape of a peg-top. 
Plate V., figs. 6a and A, show the insect and its puparium. The curve of the 
cephalic portion is circular and smooth ; no hairs are visible, but the two 
rudimentary ontennsQ can be seen. The abdominal region is yellow, ending 
in lobes of which the two middle ones are the largest ; between the lobes 
are very fine hairs. The pygidium has four groups of spinnerets ; the two 
upper groups have from eight to ten openings, the two lower from six to 
eight. Many single spinnerets. 

The puparium of the male is elongated, cylindrical. At one end is seen 
the pellicle of the first stage. The male escapes from this cocoon, when 
perfect, backwards. Tins mode of egress in, as 1 understand, not uncom- 
mon amongst tlie Coccidee. 

In the pupa stage the male (plate Y., fig. 6/i) exhibits the wings, legs 
and abdominal spike coiled up to fit tlie cocoon. 

• Sinoe Writing this X have obtained a ep^citnen of the adult malo. Tho wings 
are about equal in length to the body. The anteunte have ton joints, of which the two 
thei are very short and thick, the rest very long and thin, ooverod with hairs and equal 
to aacb other adth the exception of the last which is spindle-shaped. These antenna 
rtseinble those of the male of DUnpU sfigas doHcribed below. The thoracic band is 
iheotH^iitnious. The legs have a rather large tarsus and are hairy. 
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In its perfect state the male has a roundish head with two globular eyes 
on its anterior portion, and further back, in the place where the rostrum 
should be, two other eyes (?) filled with a mass of pigment. The antennsB 
are long, hairy, ten-jointed. The wings are a little longer than the body. 
The thorax is somewhat broad, with a band crossing it near the middle ; 
this band (seen I believe in all species of Diaspidae) does not in this species 
reach across the whole thorax. The abdomen, smaller than the thorax, is 
oval, and ends in a tubular sheath from which start the two long spikes 
characteristic of the Diaspid®. The legs exliibit a few hairs ; the femora 
are thick ; the tibi» not very long, narrow ; the tarsi end in the usual single 
claw. 

2 Aspidiotm hudltBiy Signoret. 

On the silver wattle, in Nelson, last year, I found specimens which I 
believe to belong to this species. I have Jbad one or two from a tree of the 
aamo kind in Christchurch. My specimens are all females. 

The difference between this and the last species is, for the female, in 
the number of the spinnerets. These are in four groups, the two upper 
ones having only five or six openings, the two lower only three or four. 

It is possible that these specimens may bo Aspidwtus aUm, It requires 
an examination of the male to distinguish clearly. 

8. AspidioUm aiherosperino!, sp. nov. 

I take this to be a new spedes ; I have it from an indigenous tree, 
Atheroaperma novce-zealandim. The puparium resembles that of Aapidiotua 
epidendn, but is somewhat darker in colour. The adult female is much 
more corrugated, and the corrugations overlap the abdominal region. The 
pygidium has four groups of spinnerets ; the upper pair have 16 openings, 
the lower 9 or 10. The abdomen ends in several lobes, of which the four 
middle ones are the largest. The rest of the lobes are sharply pointed. 
Between the lobes are scaly serrated hairs. 

Plate Yl.y figs, la and 6, shows the adult female and the abdomen. 

4. Aapidiotua dyaoxyli^ sp. nov. 

Plate VI„ fig. 7. 

The puparium is brown, somewhat convex, the underside white. The 
female in the middle is bright, yellow, corrugated, tlie corrugations over- 
lapping the abdominal region which is comparatively small. There are 
four groups of spinnerets — the upper pair with ten oj^nings, the lower with 
nine, many scattered oval and oblong spinnerets. ^ The abdomen ends in 
eix lobes, of which only the two median ore conspicuous ; between the lobes 
fine, serrated hairs. The abdomen is very velvety. 

In the second stage, shown in plate VI., fig. 7c, the body is mor^ pvad 
and less oorrugated, and the irostral sets^ are exceedingly long. 
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With the exception of the abdominal lobes and the numbers of spinnerets 
in the groups, the adult female resembles Aspidioim atherospermce. 

5. Aepidiotm aurantii, ap. nov. (?) 

Plate VI., fig. B. 

This is not an indigenous species, being found in immense numbers 
upon the oranges and lemons in our sliops, imported from Sydney. As, 
however, it occurs on orange trees growing at Governor’s Bay, I introduce 
it hero. 

M. Signoret describes, under the name of Parlatoria ziztjphi, or anrantiif 
an insect infesting orange trees in Europe. Its foinn, as given in his plate 
Y., fig. 9, bears certainly great general resemblance to the insect I am 
describing, but it difTors altogetlier in the shape and colour of the puparium, 
and the abdominal lobes are also different. 

The puparium of Aspidiotus aurantii is round, yellowish, flat. The 
insect, in the centre, is curiously shaped. It has a generally spherical out- 
line, but looks as if, from rich * feeding, rolls of fat were produced, making 
the corrugations of tlie body very largely overlap the abdomen. It is 
yellow, the abdomen being the deepest coloured. The curve of the body 
and bead is regidar and smooth ; the rudimentary antennao are absent ; the 
abdominal region, very small in comparison with the rest, ends in six lobes 
of which the two middle ones are the largest. There are no groups of 
spinnerets. 

The young insect (second stage) is somewhat different, being of a nearly 
regular oval shape, without the rolls of fat. 

The male is very small, brown in colour ; the antennee have ten joints. 
The two ffrst joints are very small, round and smooth ; the third, fourth, 
fifth and sixth equal in length, the seventh, eighth and ninth half as long, 
the tenth somewhat shorter still and pointed. All the last eight joints show 
numerous hairs. The thorax is short and thick, the thoracic band occupy- 
ing more than one-half the width ; the abdomen short, the double spike of 
some length. The wings are oval, about as long as the body. The legs 
are hairy, femora thick, tibiss longer, thicker at the end next the tarsus than 
at the other end ; tarsi broad at the top, tapering gradually down te the 
usual single claw. The hairs on the femora are much fewer than those on 
the tibiiB and tarsi. 

This insect does not correspond in any particular with the species 
described by M. Signoret, except in the general outline of the adult female, 
resembling Parlatoria. Nevertheless, as it is manifestly not a speeies 
indigenous to New Zealand and must be known to entomologists, 1 give it 
file niune of Aspidiotue aurantii only in default of better information than I 
&are At preeenti . Bcbradeti in the work above cited, mentions an insect 
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attacking orange trees in Sydney, which, he says, “aj^pears to be an 
Aspidiotm,^' I take it that this is my Aspidiotiis aurantii ; but it would seem 
from his expression that hitherto no detailed description has been given of 
it. 

[Note. — Aspidiotm limonii^ Signorot, cannot be this species,] 

Aapidtotus camellia:, Boisduval, attacks camellias in our greenhouses. 
It somewhat resembles Aspidiutus nerii, hut there are no groups of spin- 
nerets. 

Buhsection 8. — Diaspu, Costa. 

In tliis genus, as in the last, the pupariura of the female is round and 
flat, but the discarded pellicles are usually at the side instead of in the 
centre. The female is generally rather more elongated than in Aspidiotus, 
The puparium of the male is long and narrow ; the perfect insect docs not 
differ from Aspidiotm, except that the space betw'een the first and second 
pair of legs appears dispi-oportionately long. 

1. Diaspis boiaduvalii, Signoret. 

Plate VI., fig. 9. 

This is an European species, I have found it in abundance upon 
orchids in Mr. Duncan’s hot-houses. The female is somewhat pear-shaped, 
the cephalic region smooth, with a protruding lobe at each side on a level 
with the rostrum, distinguishing it from all the other species. There is 
sometimes a cottony fluff on the body. The widest portion is a little below 
the lateral protuberances ; from thence it tapers gradually to the posterior 
extremity, where the abdomen ends in two lobes with a depression between 
them. The abdominal curve is broken by small serrations with a few spiny 
hairs amongst them. The pygidium has five groups of spinnerets ; the 
uppermost group has from five to eight openings, the two upper side ones 
twenty to twenty-five, the two lower somewhat less. There are a few 
scattered single spinnerets, mostly oblong. 

The male is very small ; its cocoon is white, cylindrioal, with the dis* 
carded pellicle (similar to that of the female) at one end. As in Aspuiiotus 
epidendrit the perfect insect escapes from its cocoon backwards (Plate VI., 
fig, 9h, The head is transverse, grooved in front, with four eyes, of which 
the two occupying the position of the rostrum are full of pigment. The 
anienncB spring from the anterior region ; they are very long, having ten 
joints, of which the two first are short and Uiick, without hairs^ the 
remainder twice as long but nan'ower, and covered with fine hairs. The 
last joint (which possibly may consist of two or three soldered together) is 

The fhurax is long ; the thoracic band conspicuous, but occupying only 
about half the width of the body* The irings, whiidb appear to have only a 
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single nervure, are oval, and extend far beyond the extremity of the 
abdomen. Tlie abdominal spike, which has a tubular sheath of larger size 
and length than in Aspidiotue^ is double and long, but does not reach the 
tip of the wings. 

The legs are hairy ; femora and tibiee about the same length, but the 
former thicker than the latter ; tarsi thick and spindle-shaped, ending in 
the usual single claw. The great distance between the hrst and second 
pair of legs gives the insect a peculiar appearance. 

2. Dicupie roaai^ San dberg. 

Plate VI., fig. Oc. 

This also is European. It occurs here on rose trees at Governor's Bay, 
in Mr. Potta*B garden. The puparium is flat and white, and the discarded 
pellicles on one side. The adult female is of a deep red colour, elongated 
in form, distinguishable from all other species by the size of the cephalic 
region and the deep corrugations of the body. Its appearance is more 
striking than that of any other species of the Diaspidse, and the contrast 
of the blood-red head and thorax with the bright yellow abdominal region 
is curious. 

The cephalic region, mushroom-shaped, is quite smooth. There is no 
appearance of rudimentary antounse. The body has four large corruga- 
tions, nearly equal in size, and on the last two are a few spiny hairs. The 
abdomen, broken by serrations, ends in two lobes with a depression between 
them. The pygidium has five groups of spinnerets, but the side groups are 
almost continuous. The upper group has about 20 openings, the side ones 
GO or 60 ; there are no single spinnerets but on each side 8 or 4 rows of 
large oval openings forming arches. 

The young insect is brown, oval, with the head a little flattened 
anteriorly ; the legs and antennss and abdominal hairs as in other species* 

The cocoon of the male is white, cylindrical. 1 have not yet a apecimep 
of the perfect insect. 

8* Dioipia sp* xk>v. 

Plate VI., fig. 10. 

I found this species on Atheraepenna mva^zealandia^ a Korth Islmid treOj 
of which Mr. Armstrong gave me a branch some months ago. I believe it 
best, as a rule, to use the name of the tree on which a scale-insect lives as 
its speoifio name, but as I have already used this partioular name in the 
case of an AepidioluSt I prefer, in order to avoid confusion, to call the 
present species by a descriptive title. I have lately found it in abundance 
on. a species of Aitelia^ in Bicoarton Bush* It is the largest of the Oiaspides 
has y^toome under my notice ; the puparium of the female is sonte- 
tSines more tilmln ^inch long and ^ inch vride ; the female reaches ^ indi 
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The puparium is yellowish-brown or dirty white, flat, roughly pear- 
ehaped, thin in texture. The discarded pellicle of the first stage occupies 
the broad end of the pear ; that of the second nearly fills the puparium. 
This second pellicle is different in shape from those of other species. 
Instead of being oval in shape with a regularly curved outline, it is nearly 
identical with the form of the adult female. Its cephalic and tlioracic 
portions are very large, oval, and smooth ; at the point corresponding to 
the metathorax are two prominent lobes, triangular, with rounded angles, 
the apex of each turned slightly outwards. The outliiie then descends with 
three or four other smaller lobes to the extremity of the abdomen. Plate 
VI., fig. 10/), shows the appearance of this pellicle. 

^ The adult female would apj;)ear to be, in its earlier state, as large as the 
second pellicle, that is, filling the puparium or nearly so. In the specimens 
which I obtained the female had begun in every instance to lay her eggs, 
and was gradually shrivelling up. Her appearance is shown in plate VI., 
fig. 10a. It will be seen that the lobes visible in the pellicle are here absent, 
but I am not sure whether this is not the effect of the shrivelling of the 
body. 

The cephalic region is still proportionately very large. The abdomen is 
conical, the sides broken to within a short distance of the extremity by 
sharp serrations, between which are triangular scaly hairs. There are no 
groups of spinnerets, and only a few scattered single ones. 

The puparium of the male is long, narrow, whitish, and with the 
appearance of a semi-cylinder lying upon a plane base. The perfect insect, 
in general appearance, resembles the male of IHuspU hoisduvalii; but the 
abdomen is not nearly so long, and the tubular sheath of the abdominal 
spike is much smaller, being nearly globular. The antennse are much the 
some as in D. houduvalii. The thoracic band occupies about half the width. 

This species appears to be very subject to fungoid growth. In dealing 
with the succeeding families of Lecanidie and Coccidse, we shall find that 
very many of their species are subject to fungus ; but in the Diaspidaa, so 
far as I have been able to observe, this is not the base. Diaapia gigaa^ how- 
ever, on the branch of Athin-oaperma^ which I received, was in several 
instances entirely overgrown by a fungus which appeared to me to belong 
to the Physomycetous Order and family Antennariei. In one instance this 
growth, which was clearly attached to the puparium, extended nearly an 
inch in every direction round it. 

4 . Dia9pia (?) 

Plate VI4, fig. 10«. 

On the same tree, Ath&roapermat I found a Dia^pia which may perha];»i 
he an abnomal form of the last speciesi perhaps distinot. The puparium 
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WM oval ; the adult female, somewhat resembling Mytilaepu pomorum, was 
dark yellow in colour, irregular in shape, having three prominent lobes on 
each side* The male puparium was oval ; the enclosed pupa was not to be 
clearly made out, but seemed to resemble Diaspis giyaa. 

The above include all the species of Diaspidae which I have as yet 
observed. There are doubtless many more in the country, and I hope at 
some future time to be able to procure new specimens. Meanwhile I shall 
go on to the next family of scale insects, the Leoanidae. 

Since writing the above I have found throe other Diaspid®, which may 
be new species, but which I have not had time to thoroughly examine. 

The first, a Mytilaspu, is found on a small Leucopogon growing on dry 
soil in the hills. It is yellowish, with a puparium somewhat pear-shaped, 
quite white, and rather tough. It is very minute, averaging only about ^ 
inch in length. The puparium of the male seems to be narrower, if the 
specimens I have looked at are the cocoons of males. The abdominal 
region of the female has a pygidium with eight groups of spinnerets ; the 
lower groups have from twenty to thirty openings in each, the upper only 
from four to six. There are a great number of cylindrical protruding 
tubes. The abdomen ends with six spines. The lobes are inconspicuous, 
with a medial depression. 

Another Mytilaapk, found on a very small Mesembryanthenium growing 
moss-like in our river-beds, appears to differ from the last only in its colour, 
which is dull red. I am not sure how far mere colour may be taken as 
constituting a specific difference. 

The third insect, growing on the Wild Irishman (Dkcaria toumatou), 
seems to me a species of Diaspia ; but the only specimens I found were a 
number of discarded pellicles of the female mixed up in a mass of white 
cottony fibre as in Diaspis rosi», 

1 hope shortly to be able to identify all tliese insects. 

I HAVE now to pass from the first group of Scale Insects to the second 
group, the Lecanid®, In investigating this group it will be necessary first 
of all to divide it into several classes, because otherwise it will be impossible 
to avoid confusion. The number of genera and species of tlie Lecauid® is 
so great, the plants infested by them are so various, and their specific 
differences so slight in tuany instances, that it is easy, I should say, to fall 
into errors concerning them. I have, however, no intention of dwelling nt 
length upon those species which, although attacking plants in this country 
in gardens or greenhouses, are European, and described by other observers. 
Of these, as far as my experience goes, we have in New Zealand several ; 
but, with onS exception, which I take as the type of the group, I shall pass 
lightly over them and go on to the geners. and species which I believe to be 
new and indigenous. 
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The Leoanidas affect the most varied forms and habits. Some are flat, 
some are globular ; some are naked, some covered with a test which may be 
cottony, or glassy, or waxy ; some are viviparous, some form cocoons or 
nests for their eggs. But there are two characters which very clearly 
distinguish them all from the Diaspidie. These are the presence of a 
mentum or under lip, and an abdomen cleft at its posterior extremity, with 
two triangular lobes above the cleft. 

In the Diaspidfio the rostral sotie are clear of the body from the moment 
they leave the tip of the rostrum. In the Lecanidce the setee pass some 
little way down the body, and then, returning towards the rostrum, pass 
through a second tube, or mentum, as shown in plate YI., flg. 11a. This 
mentum is also visible in the next group, the Coccidm proper; but it is there 
articulate, whereas in the Lccauidie it has but one segment. 

The rostral setse appear to bo generally three, but in some instances I 
can observe that one of them is double. 

The abdominal cleft and its lobes are shown in plate VI., fig. 116. There 
are of course specific differences in the size and shape of these lobes, in the 
hairs on the abdomen, and in the spines surrounding the anal ring. 

In plate VI., fig. lie, I give a representation of the respiratory system of 
a Lecanium, the arrangement of which does not greatly differ in the species 
which I have observed. It will be seen that there are four stigmata, from 
each of which start large tracheas covering the body with tbeir ramifica* 
tions. Fig. lid gives a magnified figure of a stigma, mounted in balsam, 
with the stigmatic spines. 

The antennae in the young insect have usually six or seven joints ; in 
the adult female seven or eight. The feet end in a single claw ; just above 
the claw spring four hairs, of which the two uppermost are long, ending in 
a small knob, the lower pair generally shorter and broader, swelling out into 
a club at the end. Bee plate VI., fig. 11^. 

The males of most of the Lecanidas are, I beHeve, unknown. 1 have 
been fortunate enough to procure specimens of males of one indigenous 
species. 

The two distinguishing oharacters just mentioned, the uni^articulate 
mentum and the bidobed abdomen, are best observed in the young insect. 
The former, indeed, is often not to be made out in the adult, but the latter 
is generally conspicuous enough to prevent mistaking one of the Lecanidn 
for an insect belonging to another group* 

All the Leoanidae are very much infested by a fungus, apparently of the 
order Coniomyoetes. No doubt most people have ' observed that plants 
attached by scale, such as for instance the holly, or the ivy, have also theifr 
leaves much blackened. The blackening is due to the fungus just men* 
tioaed. 
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My subsections of this group, after having said so much of its general 
oharaoteristios, are as follows : — 

1. Lecaniem^ for the species having tlie body of the female naked, 
often viviparous. 

2. Pulvinariea^ for the species having the body naked, but formimg 

cottony nests for the eggs. 

8. Leoania-dioMpidtr^ for the species having the body covered with a 
test ; sometimes viviparous. 

Of course, I am here only paying attention to such classes as contain 
genera known to me in New Zealand. There are many other divisions, but 
they do not come within my scope. . 

Subsection I. — Leoanikj:. 

All the species which I have observed in this class are European, and I 
might therefore, according to my intention cicprossed just now, pass them 
over without entering into details. But there is one species which has 
become so widely spread and so noxious in this country, and which is 
moreover so excellent a type of the whole group, that I am constrained to 
dwell more particularly upon it. This species, which infests in our green* 
houses a vast number of plants, and in our gardens the holly, ivy, Hex, bay, 
Portugal laurel, orange and other trees, is, I suppose, tolerably well known, 
as far as its outside appearance goes, to most amongst us. It is 

1. Lteanium hetperidum ; auctorum. 

Plate VI., fig. 12. 

The young insect, in outline, is not much different from that of Mytilat- 
pit with the exception of the abdominal cleft. In colour it is 

reddish brown ; it is flat and very active. The antennce have six joints, 
but the fifth joint looks as if it were composed of two soldered together ; the 
third joint is tlie longest. The last joint has a few hairs. The tibies and 
tersi of about equal length ; the upper pair of hairs, or digitules, above 
the claw long, the lower pair short and narrow. The abdominal lobes end 
in two very long seted. Plate VI., fig. 12u. 

The adult female is figured by Westwood (vol. 2), but not large enough 
for detail. M. Signoret gives oxdy a brief description. The insect is flat, 
oval, brown in colour, sometimes as much as ^ inch long. The abdominal 
lobes are not, in the live animal, so apparent as in the young ; but when 
mounted for the microscope they are plainly seen to be without the two 
long hairs characterising the young insect ; as shown in plate VI., fig, 11^. 
The anal ring is surrounded by six long hairs. The lobes are triangular, 
^th rounded angles, or heart-shaped. 

: Tbe antenufs, which do not, as in tlie Biaspidee, disappear with age, 
,hl^8even joints ; fig, The first and second joints are the thickest; 
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the third, fourth, and seventh the longest, and about equal to one another ; 
the fifth and sixth somewhat shorter. There are a very few hairs on most 
of the joints, but the seventh has a good number. 

The feet are moderately long ; the coxa thick, the femur moderately 
large and about the same length as the tibia which is somewhat thinner, 
the tarsus still narrower, tapering to the claw. The upper pair of digitules 
above the claw are pretty long, ending in a very small knob ; the lower pair 
are about twice the length of the claw, very broad. 

The general outline of the body (fig. 12<;) is oval, but varying in eccentri- 
city. On the holly and ivy in our gardens it forms a pretty regular ellipse ; 
on the Portugal laurel it is more elongated ; on the orange nearly circular. 
It is covered with minute specks, and a row of small hairs, not very close 
together, runs round the edge. There are four stigmata, as shown in plate 
VI., fig. lOo, and opposite each, at the edge, is a depression with three 
strong spines, of which the middle one is much longer than the other two. 
At certain stages of the life of the insect, on lifting it from the leaf, cottony 
trails may bo seen on tlie plant marking the x)osition of tliese stigmata, an 
appearance usual, according to Signoret, amongst the Lecauidte. 

The male of this species is unknowm. 

Lecanium hespendum is said to be always viviparous. In the DiaspidfiS, 
the female lays her eggs in a prepared nest ; in tlio Lecaniess she becomes 
herself the nest of her young. About April, in this country, on turning 
over one of the females, it will be seen that on the under side of the body, 
there is a broad deep-red cavity, betw'oen which . and the leaf numerous 
young ones run briskly about. Inserting the insect into some transparent 
fluid, such as glycerine or balsam, the body is seen to be full of eggs ; but, 
with the exception of some minute white objects amongst the brown young 
ones which might be remains of shells, no eggs are visible outside her. 1 
am unable to account for the blood-red colour of the cavity. Sigimret 
speaks of it as ** a mortified spot;” but it sometimes occupies nearly half 
the under surface of the body, and at the same time the insect is not dead# 
The interior substance, which, in mounting for the microscope, is pressed 
out of the body, is not red but yellowish brown. 

This insect is becoming a veritable pest in this country. Hollies, ivies, 
Portugal laurels, and many other trees in our gardens are every yeair 
becoming more and more infested with it. Whatever may be the chances 
of keeping it down in greenhouses, it is to be feared that a cure for plants 
out of doors is next to impossible. 

2. t^ecanium dtpranuniy Targioni. 

This is an European species, occurring here in our greenhouses. The 
adult female is oval, not so flat as Leemium and with the 

curiously marked with a mosaic pattern. 
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8* Leeanium hibernacnhyrum^ Taigioui. 

Also European; the body, in its later stages becomes quite rounded or 
bag-shaped, the open mouth of the bag downwards on the leaf. The bag 
becomes iilled with eggs and young. The skin is marked with small spots 
at pretty regular distances. It is common in our greenhouses. 

4. Leeanium m^aculatum^ Signoret. 

European ; occurring here on a hothouse plant, Bavardia, The species 
is distinguished by a row of oval spots commencing above the abdominal 
lobes and extending up the centre of the dorsal region as far as the rostrum. 

I need not dwell longer on the species of Lecaniete ; there are others 
here, but European. Nor shall I dwell upon the next subsection on my list. 

II. — Pul viN ABIE.*:. 

As far as ray observation has extended, this subsection is confined here 
to one spooioB, namely, the Camellia scale. 

5. Pulvinana camelUcola^ Signoret. 

The insect, which is European, differs from Leeanium hesperidum chiefly 
in its mode of propagation. Instead of producing the young beneath itself 
it forms elongated cocoons of white cottony fibre in which it encloses its 
eggs. I have not been fortunate enough to procure a male, although, as I 
understand, it is not rare. 

Ill, — LECANio-niASPiDiE, Targioni. 

I come now to my third subsection, containing in this country only 
genera and species wliich are, as I believe, now to science. The subsection 
itself has been created by Professor Targioni-Tozzetti, of Florence, in order 
to include those genera of Ooccidee which pai'take of the characters of the 
Leoanid® and of tho characters of the DiaspidsB. They have the mentum 
and abdominal lobes of T^ecaniunit but they are surrounded by a shell, shield 
or test, as in Diaspis. This test or carapace is therefore a character clearly 
distin^ishing them &om the other Lecanidie which have the body naked in 
all its stages ; at the same time the abdominal lobes forbid their entrance 
into aoy other group. 

It would appear that Professor Targioni makes one of the distinguishing 
characters of this Subsection tho fact that the insects lose thoir limbs like 
the Diaapidffi, becoming apodous in the adult stage.** Now the genera 
and species which I have to describe do not all entirely agree with this 
Cfioount. The feet and antenn® are preserved at least until the female has 
pi^opagcted her young and sometimes still later, although in other instances 
I have been unable to detect the limbs in the later stages. To the naked 
indeed, or even with a low power of the microscope, all the insects 
iqKP^ apodous ; but a higher power often reveals the limbs a)s if buried in 
lb# Ibt body* It seems to me that I have therefore only alternatives i 
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either to create a new subsection, or to attach so much elasticity to the 
existing classification as to allow these species to belong to the Lecanio- 
diaspida. 1 am loth to take the former course, because in their other 
characters they present little difficulty ; moreover, the context of the 
expression quoted above is not entirely free from doubt. I shall therefore 
proceed upon the second course. 

I have already said that the insects in this subsection combine the 
mentum and lobes of Lcoanium with a test or carapace as in the Diaapidai. 
In the species before me this tost is whitish, glassy, and transparent in the 
earlier stages, often waxy on the old insects. A fringe more or less broad, 
and divided into segments more or less large, is seen in most species ; and 
the old female, after having produced her young, is generally found 
shrivelled up at the cephalic end of the tost. 

Spinnerets are not to be made out in the earlier stages, but when the 
insect is fully grown there may bo seen, all round the edge of the body, a 
row of numerous circular openings, and, especially in CiemchUon viridia^ 
other rows of minute oval marks disposed along the borders of scales like 
those of a^ tortoise. 1 imagine that those marks are the spinnerets. 

In this subsection 1 have two genera, both of which 1 believe to be new. 

Ctenochiton, gen. nov. 

Four genera ore included by Signoret in the subsection Lecanio^ 
diaspidsB : — 

1st, PolUnia, in which the teat is globular, and the young insect pre- 
sents, instead of the abdominal lobes of Lecanium, the anal tubercles of 
Ooe(m$, 

2nd^ Asterolecaniumt in which the fidnge is double^ and the females in 
most cases apodous. 

8rd, Planchonia, in which the test is felted, the adult female without 
Iset or antennas. 

4^, Lecanio-diaspis in which the test is also felted, but the fismsle 
retains her antennas. 

It will be seen tliat my genus Ctmochiton does not agree with any of 
these. The young insect has the abdominal lobes ; the test is glassy and 
transparent, becoming waxy at a later period and, in one species, fdted at 
the latest stage ; the females preserve their feet and antennss at least until 
after producing the young. 

6. CtmoehUm perforatm, sp. nov. 

Plate Yn., figs. 18, 14. 

This species is very common upon native trees and shrubs near 
Clmstohurob. PiUo»ponm^ Drimy$t (hproma, Eubuif Pmw and luauy 
otlie^ are attacked by it, sometimes so much so that the undersida cf 4^' 
leases is searoely to be seen for the number of insects covering thetm 
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The young, on leaving the parent, resembles that of Leeanium heeperu 
dum ; in fact I can see no difference except that perhaps one of the hairs on 
the last joint of the antenuaa is longer in this species. The antenna has 
six joints, on the last of which are eight fine hairs. 

In its next stage the female insect is extremely thin, appearing on the 
leaf like a translucent bluoish him ; so thin indeed that some care is 
necessary to detach it uTibroken from the plant. Sometimes so many of 
these films are seen together as to give quite a slimy appearance to the 
under side of the leaf. Piute VII, fig. 18a, shows the appearance of the 
insect at this stage. The toothed fringe is here seen as closely attached to 
the body ; it is very dif&cult, if not impossible, to detach it mechanically at 
this stage. Upon immersion, however, in turpentine or spirits of wine and 
then in Canada balsam the test seems to become dissolved, and with it die* 
appears the fringe, leaving the insect as shown in fig. 186. 

It will be seen that tlie outline of the body is elliptical, but instead of 
presentiug a regular curve as in Leeanium liesperidum tlie edge shows a 
number of re-entering curves, giving a wavy appearance. This peculiarity 
is noticeable to a greater or less extent in all the species of the present sub- 
division which I have observed ; and 1 am somewhat inclined to think that 
it might be taken as a distinguishing characteristic of the New Zealand 
Lecanio^diaspida. 

The rostrum and mentnm are of the usual kind. The antennas have 
seven joints (fig. 18c) ; the third much the longest, the two first short and 
broad, the fourth rather less than the fifth which is again rather less than 
the sixtli, the sixth about equal to the seventh which has a few long hairs. 
The legs have the cox® very thick, the femora thick and not very long, the 
tibke and tarsi narrow and of about equal length. The claw (fig. 18d) has 
the upper digitules very long, with a minute knob, the lower pair shorter, 
and not nearly as broad as in Leeanium hesperidum. The abdominal lobes 
are hs usual, and the anal ring has six or eight long hairs. 

Opposite the stigmata are spines, as in all Leomiidie, and several short 
hairs are placed all round the edge. 

The eyes appear as small red granular spots placed in frox^t' of fiia 
antennas. 

It is not until the female insect has entered upon a later stage that the 
oharaoter of the test or carapace can be made out. An inseot taken towards 
the end of summer, say in February, can be easily detached from its test; 
aud in the autumn and winter a large number of tests, empty, may be 
seen on the leaves. The female herself does not, I think, undergo a change, 
except ^at she has increased in sise and thickness and is full of eggs, Bhe 
circular in outUnei somewhat convex, with an average dieter 

ir 
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^ inch. A rather broad edge runs round the body, on the interior of which 
are Been the numerous circular openings of the spinnerets. The antenn» 
and feet do not seem to have changed. There is a small quantity of white 
cottony fibre visible on the under side, but the general appearance is rather 
leathery. 

The test, detached from the insect, is seen to have become thicker and 
more solid than on the young female. It has now the appearance not of a 
translucent film but of a thin cake of cloudy wax. It is still extremely 
brittle, but it does not dissolve when immersed in Canada balsam. The 
whole of the central space, as shown in fig. 18<?, is seen to be divided into 
segments, irregular in shape, of which the row along the middle may be 
said to be rougldy hexagonal, having next to it on each side a row of 
elongated pentagons with apices turned outwards and then a third row of 
pentagons with their bases outwards, with a few triangular segments filling 
up the spaces. The divisions between tbo segments are somewhat thickened, 
and along each runs a lino of very small oval marks, possibly spinneret 
orifices. I have not, in this species, observed any symmetrical markings 
on the interior segments, a feature which, I think, distinguishes the next 
species on my list. 

The apices of the first row of pentagons reach nearly to the edge of the 
solid part of the test. The bases of the second row form the edge itself, and 
are in juxtaposition to the segments of the fringe, which are much the same 
as in the earlier stage. In this outer row of pentagons, however, and in the 
fringe are observable certain peculiar markings, shown in figs. Ide and IQ/*. 
I am not aware of the use of these, which appear to be produced by rows of 
perforations containing air. The effect of them is not without beauty. 

In autumn the female is seen in her last stage. Having produced all her 
young she becomes shrivelled up at the cephalic end of the test in a shape* 
less mass, in which the legs, antennse and abdominal lobes can be dis* 
tinguished with difficulty. 

The male of this species is by no means uncommon. In the spring a 
large proportion of males wiU be fotmd under tests similar to 'those of the 
finale. The insect is shown in plate YU., fig. 14a. 

The head is somewhat rounder than those of the Diaspidas. The eyes 
are small and granular, and there are four pairs of them. The antennsa, 
fig« 14a', are placed at the anterior part ; they are long, having nine joints, 
of which the first is very short and thick, the second thin and rather longer, 
the three next each about twice as long as the second, the remainder equal 
to the second and to each other. Every joint has numerous hairs. 

; The COXA are thick, the femora longer and more slender, the tibi« stiU 
tongev and thinner, broadening a little to the tarsus which is not fuite hell 
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AB long, and tapers slightly to the claw. All the joints are hairy. The 
upper digitules are not long, and the knobs small ; the lower pair are only 
hairs. 

The thoracic band oocnpies nearly the whole width ; the wingB are 
broad and elliptical, with a single nervure of two branches. The abdomen, 
somewhat long, ends in a single spike shorter than that of the Diaspidie. 

This species is very much infested by a bymenopterous parasite which 
takes advantage of its test to lay therein its eggs. A very large number of 
tests will be found to contain, not their proper insects, but pupes of this 
parasitic fly which might possibly be mistaken for males of Ctenochiton, I 
have been able to follow the transformation of the parasite, which appears 
to be one of tlie Proctotrupidas and which I have dosoribed in a short paper 
read before you to-night.*** 

7. Ctenochiton viridia, sp. nov. 

Tlie differences between this and the last species are not, I think, 
noticeable in the earlier stages, except that the insect when first appearing 
on the leaf with its fringe has not so much of the filmy look of C. per/oratiuif 
but is yellower and somewhat more solid. The divergence is toore apparent 
in the stage of propagation, when C. viridis attains a mnch larger size. The 
female insect has then a bright green colour, is sometimes i-mch long 
and J-inch wide and pear-shaped, acuminate at the oepholio end. It 
has a repulsive appearance on tlie andorsidc of the leaf whore it forms a 
depression corresponding to its body. I have found it abundant on Co* 
proama, Panax^ and Ruhua^ near Christchurch, in Biccarton Bush. 

The tost, in the earlier stage, resembles that of C. perforatm, being 
glassy, with a fringe of broad segments. At the later stage the fringe 
disappears, and the test, instead of being easily removable as in the last 
species, becomes intimately attached to the insect, so that in order to 
examine it one has to tear and wash away the body and internal organs. 
When this is done it is seen that the rows of segments are more numerous 
than in 6\ perforaiua, the segments thomsolvos smaller, and the oval mark- 
ings on the dividing lines in double rows. Moreover, each segment is 
marked by radiating straight lines crossed by wavy curves, giving it an 
appearance something like the scale of a fish. These lines are not clearly 
to be made out after immersion in a fluid, such as glycerine or Canada 
balsam. 

The fidnge is absent at this stage, and there is no sign of the lines of 
perforations characteristic of the last species. 

Tim appearance of a segment of the test is shown in plate VII., fig. 145. 


♦ Vide Art. XYII. 
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The antennie and feet do not, as as the fringe is present, differ 
from those of C, perforatm. In the later stage, when the insect has 
attained its full size, they become very small proportionately, indeed 
almost atrophied, and dithcult to make out. Maceration in potash shows 
them as existing, but they can be of no use to the insect. I cannot detect 
any difference between them and the autennss and feet of C, perforatiiSy 
except their comparative smallness. 

The edge of the female in the earlier stages presents the usual wavy 
outline which I referred to just now. 

In its last stage the female is enclosed in a thick coat of whitish^cottony 
felted fibre. The feet and antennas are only to be made out after prolonged 
maceration in potash. The whole mass inside the felted matter is dirty- 
brown in colour, leathery in texture, preserving the acuminate pear-shape 
of the last stage. 

When arrived at this condition the insect appears on leaves of Panam, 
RulmSf Coproma, etc., like splashes of birds' dung, giving the leaf a 
peculiarly nasty look. 

I have not found the male insect. 

6. Ctenochiton elongatus, sp. nov. 

Plate VII., fig. 14. 

I obtained this species in Auckland, on Geniostoma ligustrifolinm, I have 
only the female, in one stage. The body is very much more elongated than 
in the last species, the width being not more than a quarter of the length ; 
the edge of the body is, as usual, wavy; the stigmatio spines very pro- 
minent. 

The antennffi and feet resemble those of C, perforatus, but I can detect 
no lower digitules. 

The fringe, which disappears in Canada balsam, differs from that of 
C, perforatuB in the absence of the perforations and in the shape of the 
segments. Instead of the perforations there seem to be transverse wrinkles, 
and the segments are not roundly triangular but quadrate outwardly, their 
inner apices pointed; see plate VII., fig. 14d. The remainder of the test is 
divided into quadrangular scales. The whole test is extremely delicate and 
transparent. 

9. Ctenochiton spinosus^ sp. nov. 

Plate Vn., fig. 15. 

I have this species from Atherospemm nava-zcalandUo, The female is 
brown, oval, about ^ inch long, the edge dightly wavy. The antenne are 
tfaiok, with seven joints, all nearly equal in length ; the third joint is some- 
what the longest; the seventh has a few haufs; plate VIZ., fig. 15a, The 
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feet are long ; the coxa tliiok, femur thick and twice as long, tibia and 
tarsus narrow but equal in length to the femur ; upper digitules short ; I 
have not seen the lower pair. Fig. 15d. 

The abdominal lobes, rostrum and mentum as usual. 

The body, fig. 166, is edged with a row of strong bristly spines, seemingly 
hollow, starting each from a distinct tubercular root, and set close together. 
Each spine is slightly curved, and the whole row gives the insect somcthhig 
of the look of Dactyhpius citri^ Signoret, a similarity which is at once seen 
to be deceptive on comparing the species. 

The test is thin and waxy, and does not appear to be subdivided into 
segments as in C, perforatum ; but my spociineus are so much covered with 
fungoid growth that I cannot make this out with certainty. The fringe is 
composed of featherdike segments, much narrower than in the other species. 
Each feather corresponds to, and covers, a spine of the body. See figs. 166 
and 16c. 

I have not a specimen of the male. 

I COME now to another gentis, which I believe to be also new. It was 
brought to me first by Mr. J. Inglis, from whom I have named it; but I 
have since found it on Copmsma in Eiccarton Bush. 

I include this genus in the Lecanio-diaBi)idsD, on account of the test and 
the presence of the abdominal lobes, but it differs from Ctmochiton in the 
shape of the test and the absence of segmental fringe. 

Inolisia, gen. nov. 

1 have as yet only one siiecies of this genus, which presents one or two 
remarkable characters. Exteriorly it rcsouibles very much in shape a 
limpet, from which I have given it the specific name of 

10. Inglida paUlla^ sp. nov. 

Plate VIL, fig. 16. 

The test is whitish, glassy, limpet^shaped, marked with radiating stri® ; 
the stri®, on examination, prove to be composed of rows of oval perfora- 
tions eontainiug air. They give to the test, wdiich is composed of several 
corrugj^tions, a wery elegant appearance — fig. 16<i. The insect, test and all, 
reaches ^ to inch in diameter. The height is about one-third of the 

The female insect, fig. 16/, corresponds in shape to the test, filling it 
entirely. In this state the antenn® and feet are scarcely to be made out, 
but on inneeration in potash and subsequent pressure the underside presents 
the abearance shown in fig. 166. The wavy edge spoken of above is here 
and it is seen thut the curves of the body correspond with the cor- 
nigations of the test. The antenn® are very short, and, as far as I have 
have only six joints, but I may be in error in this, as the Lecmidm 
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have almost all seven-jointed antennae in the adult. Tlie second joint, fig. 
16c, is very short, the tliird the longest, the fourth, fifth and sixth about 
equal in length ; the last three have some hairs. The feet, fig. 16c, have the 
femur thick and strong, tibire rather longer and thick, tarsus stUl longer 
and thin ; the upper digitules very long, the lower pair narrow, about twice 
as long as the claw. The edge of the body is surrounded with a row of 
small spines, of which each alternate spine is pointed (fig. 16*/), the remainder 
club-shaped. The abdominal lobes of the Lecanul/n are present, but the cloft 
is different from that of any other species. The abdomen , as shown in figs, 
166 and lOti, ends in a pair of narrow curved protuberances, nearly meeting 
at their ends, but separated above by a broad open space in which the two 
abdominal lobes are seen protruding. The row of alternate spines does not 
extend round this space. The anal ring has eight long hairs. 

The edge of the body shows a double line, like a ribbon, in which are set 
the alternate spines. Inside this is a row of spinnerets with, on the inner 
side, a line of short curves. The edge itself is orenated. 

The female in the stage immediately preceding that which I have 
described, and before covering itself with tlie test, resembles somewhat the 
female of Ctenochiton, as given in plate VII., fig. 186. The outline of the body 
is much the same, with the four Bpiracular spines, and the alternate pointed 
and clubbed spines are absent. But, on clo^o examination, it oaimot be 
mistaken for Ctenovhiton^ as the antennae are shorter and thicker, and the 
abdominal cleft already shows signs of the peculiar shape assumed in the 
later stage. Moreover, a commencement of the test may usually be detected, 
and this is quite different from that of the Ctenochiton. 

I have not yet found the male of this iuteresting species which, in out- 
ward appearance, has some similarity to Faiimairia bipartUa, Signoret, bat 
is certainly not the same. 

I ouauT now to proceed to the description of the third great group of $cale 
Insects, the Coccidas proper. But I must first give an account of a genus 
which perhaps should have come into my last paper, but which I bad not, 
at the last meeting of the Institute, made out sufficiently for description. 

This genus is somewhat anomalous. It is clearly not belonging to 
Lecanium, nor does it come under the subdivision Lecanio-diaspidie, as the 
abdominal lobes are wanting, or rather different. At the same time it has 
so much likeness to the Lecanidsc that I cannot connect it with any other 
group. 1 imagine, then, that the genus is new, and typical, in fact, of a 
new subdivision, to which I give the name of 

Asxebochxton, gen. nov. 

The genus is characterised by melogure in a test whi^h k so jntiilkrt0l|y 
attached to the insect that it cannot h$ removed inthont ixqiury* Th# 
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specimens which 1 have obtained from Canterbury, Wellington, and Auck- 
land, although taken at diU'erent seasons, in October, July, February, March, 
and April, show only two forms. The one is the young insect before it 
becomes covered by the test ; the other is apparently an intermediate stage 
prior to appearance as a perfect insect. In July, on fronds of PoUjpodium 
billardierit 1 have collected great numbers of empty tests, and intermixed 
with them tests with enclosed insects. It might bo assumed that this fact 
points to the emergence of insects in the perfect state leavmg their pupa- 
oases behind thorn. But so many of these cases contained the pupae or the 
remains of the pupae of parasitic flies, that it is equally probable that the 
scale-insect had been devoured. I hope to obtain, ere long, specimens of 
other stages of this insect ; meanwhile, as there is no doubt that, in the 
stages which I have observed, it differs considerably from any other genus, 
I shall proceed to describe it. 

In the Lecanio-diaspidae the test does not entirely enclose the insect, 
which is, on tlie midersido, free, t 'tonockiton viridis, which I described in 
my last paper, becomes in its later stages closely attached to its test, and 
in its last foim of all enveloped in a cottony mass. But this last takes place 
when the insect is practically dead, or dying ; indeed, 1 am inclined to think 
that the white mass is not the usual cottony web of the Coocidas but 
fungoid. Aaterochiton, on the other hand, in the specimens I have seen, is 
entirely shut up in its test ; even the feet are useless to it, being enclosed. 
All that emerges is the mentum with its suctorial setae ; and it is this wliich 
prevents me from considering the insect as being in a pupa state. If it 
were a pupa I imagine tliat it would not require to feed, and the mentum 
would be enclosed like the other organs. 

This genus, I may observe, cannot well belong to any of those described 
by M. Signoret, under his subdivision Leoanio-diaspidre, such as Pollinia^ 
A$t«rolecaniu.m, as in those the young insect has the abdomen ending in 
two protruding tubercles, which in this genus is not the case. 

I have two species of the genus. 

1. Aaterochiton lecanioideSf sp. nov. 

Plate Vn., fig. 17. 

Common near Ohristcharoh, on Pittoapomm eitgenioidea and Polypodium 
biUardieri. 

The young insect is extremely minute, and requires great core to mount* 
tt is oval (plate VII» fig. 17a), greenish gray in colour, the outline smooth, 
with the four spiracular spines of the Lecanidee ; at the posterior end are 
rix long hairs, of which the two middle ones are the longest. ^ The eyes are 
comparatiTely largo> granular, and set somewhat far back; the anal 
marks resemble ^ose of the adult. I have not been able to make put the 
Miennis and feet« 
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With a very high power of the microscope the commencement of the 
test may be observed, which in the next stage envelopes the insect. Here, 
as shown in fig. 17b, the outline is still oval, but the edge is slightly creuated ; 
there are now only four hairs at the posterior end and these are short. The 
insect is evidently quite enclosed in the test. There is an indication of the 
abdominal cleft, but it is only a sort of groove, and the abdominal lobes are 
replaced by a sort of vase -shaped organ. It is possible sometimes to mount 
a specimen so that the sight is not wholly impeded by the test, and it is 
then seen that the autenuse are short and the logs thick, but I have not 
been able to make out tiae joints of either satisfactorily. Hound the edge 
runs a row of cup-shaped spinnerets, and a number of others, sometimes 
protrudmg in form of tubes, are scattered over tlie body. 

Later on, although the insect appears not to have entered any further 
stage, the tests are very frequently found empty. This may be attributed 
to the action of parasitic flies, for the tests commonly enclose either the 
pupse or the pellicles of these, the scale insect having disappeared. The 
testa are white and glassy, and over them are scattered, chiefly round ^the 
edge, tubular appendices corresponding to the spinnerets on the body of the 
insect. Sometimes these tubes arc sot so close together that they are 
straight and have the appearance of a fnnge, but as a rule they are 
irregularly set and curled in different directions. 

2. AsteroMton aureus, sp. nov. 

Plato VII., fig. 17. 

I have this species from Melicytus rainijhrus at Auckland. It differs 
from the last in being of a golden or orange colour, the insect in the middle 
being purple. The outline is also more inclined to bo circular, the size is 
larger, the test is somewliat thinner and allows the insect to be better seen, 
the groove at the posterior end is deeper, and the rows of spiimerets more 
numerous. I have not observed in this species any protruding tubes. The 
antenme and legs, so far as I have been able to make them out, seem 
to resemble those of A. lecanioides. Fig. 17d. 

I pass now to the description of the Coccidae proper. This group oon« 
tains several subdivisions, but, as heretofore, 1 shall confine myself to those 
which appear to me to be indigenous. The differences between many of 
the subdivisions are not to be detected without the microscope, depending 
as they do upon the number of joints of tlie antennsD, number of anal hairs, 
number of digitules, etc. As for tlie species which 1 have collected here X 
have had a good deal of difficulty in deciding sometimes whether they differ 
or not from European species ; and even now I am not^ in some caseei 
eertein, 
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Th^ general oliaracteristics of the group are as follows : — the females are 
of all shapes and colours, usually covered with a mass, more or less thick, 
of cottony or waxy secretion, but not, as a rule, enveloped in glassy tests like 
the Lecanio-diaspidac. The monium differs from that of the Lecanidse in 
being hi- or tri- articulate. The abdominal lobes of Lecanivm are absent, and 
the posterior end is not cleft ; but the body ends in two protuberances, 
more or less developed and prominent, which I shall call the “ anal tubercles*” 
These tubercles usually terminate in fine hairs, sometimes long, sometimes 
short. The tubercles are not always easily detected, but close examination 
reveals them. The segments of the body are much more visible than in the 
Lecanidae, and the insect has altogether a more woolly appearance. In 
some genera the female envelopes herself in a cottony sac, white or yellow. 

The males are not uncommon; but I have not been able to procure 
many specimens. They do not greatly differ from those of the Lecanidse, 
but in my stiecimens the abdominal spike is accompanied by a shorter 
curved spike at the side. 

The subdivisions of this group to which my specimens belong are : — 

1. Acauthococcnaf of which I have specimens from the common broom 

plant and from Budlaa* 

2. Eriococcus^ from the Norfolk Island Pine. 

8 . Dactylopiust from Ilubiia australis^ Pittosporum^ Calceolaria and 
other plants. 

4. leery a t from the Kangaroo Acacia* 

All these contain species known in Europe, from which mine, I believe, 
differ. 

I. Acanthococcus, Signoret. 

The subdivision is characterised by an elongated sac, usually brownish 
yellow, enveloping the female, by the prominence of the anal tubercles, and 
by the number of rows of conical spines distributed over the body. One 
species is known in Europe. I give to my specimen the name of 

Acanthococcus multispmttst sp. nov. (?) 

Plate Vni., fig. 18. 

The sac, % 18a, is dull yellow, nearly oylindrioal, one end doled with 
« ourre, the odier qpen. It is oomposed of interlaoing cottony fibres. The 
female insect, fig. 16i, is of an elongated oval form, the widest part beinig 
Mor the posterior end. It is dull pink in colour, covered thinly with whitish 
nUal. The segments of the body are not very distinot. The anal tnbereles 
are plainly visible, and between them » a penoil ot white meal glueihg 
together the long hairs of the anal ring. 

After mounting for the miorosoope and expressing the interior substanoe, 
'the hMNd is teen, as in fig, 18o, to have several rows of large oo&ioal 

s 
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which distinguish it from tho next genus which has but two or three rows, 
and from the European B]>ecioa which has six. Besides those there are a 
number of spinnorets secreting tho cottony meal, and many of these protrude 
as tubes of peculiar shai^o, as shown in fig. ISd, The antennas, fig. 18^, have 
six joints, the third the longest, tho fourth and fifth eiiual to each other and 
nearly round. The legs have tho tibia somewhat shorter than the tarsus, 
the upper digitules are pretty long, the lower only short hairs. 

The male insect is orange red, with long wings, undergoing its trans- 
formations in a sac resembling that of the fomale. The antennae have ten 
joints, of which the fourth, fifth, sixth, and seventh are long ; the second, 
third, eighth, and ninth wider and globular ; tho tenth globular but smaller. 
The hook of the foot is long ; tho abdominal spike, fig. IB/, is short and 
thick, with a curved appendage. 

II. — Eaiococcos, Targioni. 

This subdivision also has a sac, but it is usually loss elongated than in 
the last, and white in colour. My species, to which I give the name of 

Eriocoeem araucaricc, sp. nov. (?) 

is found on the Norfolk Island pine at Governor’s Bay, but I am by no 
means certain that it is indigenous. The fomale insect differs from the last 
described only in the number of the conical spines, of which there is usually 
only one row round the edge, though in some specimens a few scattered 
spines may be seen elsewhere. It appears to resemble greatly E* 
Bignoret, and I doubt whether it is a new species ; at the same time, the 
anal hairs are only six in number as against eight in E* huxi^ and tlie lower 
digitules appear to be much smaller. I therefore provisionally consider it 
a distinct species. 

1 have a specimen of the male, not in its perfect state but as a pupa 
upon the point of undergoing transformation. It appears to differ some- 
what from that of Acanthococcus, but I am unable to say how far it differs 
from E. buxi. 

in. — Daotylopius, Bignoret. 

The females of this subdivision have eight-jointed antennae, the anal 
tubercles less prominent than in the two foregoing, and ustally a series of 
oottony appendages running all round the edge ef the bodyi increasing in 
length at tho posterior end. 

The differences between my species and those described in Europe are 
not, in some cases, great, yet they are such as induce me to set down mf 
New Zealand specimens as distinct species. 

Daciylcpius calceolaria ^ sp. nov. (?) 

Plate Vni., fig* 19 * 

insect is effecting great destruction in the public gardens in Ohrhti* 
(»httrcb amongst the calceolarias, and upon several native plants fwdx ii 
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TraverHat Caednia, etc. I am glad to say that the gardener, Mr. Arm- 
strong. has seen the little white-eyes (Zosterops) busily engaged in picking 
them off the plants. 

The general form of the female is shown in plate VIII.. fig. 19a. It is 
pink in colour, covered with white meal. It resembles in several particulars 
some of the Dacti/lopii described by M. Signoret. but, either in the antennae, 
or in tile feet, or in the appendages, diffe'rs from them all. The body is pretty 
regularly oval, the segments very distinct; the appendages are short except 
at the posterior end where there are two very long, with, on each side of 
them, another somewhat shorter. The two longest surround the hairs of 
the anal tubercles, which are inconsjncuous, and between them is visible 
the white pencil of meal surrounding the anal setce. 

The interior substance of the body, expressed for mounting, appears to 
be very oily, at least containing great numbers of oil globules. The 
antennuB, in the adult female, liave eiglit joints, fig. 10/>, of which the 8rd 
and 8th are the longest, tlie 6th uiid 7t)i the sliortest. Each joint has 
several hairs. The mentum axipeara to be tri-arliculato, and has a few 
hairs at its tip ; the rostral sctie are long. On the logs the coxa and femur 
ore thick; the tibia, much tliinnor, is more tlmn twice as long as the 
tarsus; the Upper digitulos, fig. 19c, arc not very long; the lower are 
narrow and about equal to tlio claw. 

The anal tubercles are inconspicuous; oacli has a few hairs, of which 
one is longer than the otliers, and two conical spines. The anal ring has 
six hairs. These details are shown in fig. lOd. 

The young insect differs slightly. The ontennai have six joints, the 
sixth much longer than any of the others, which are about equal. The 
tibia is shorter tlian the tarsus. (According to Signoret, this character 
affords the means of judging the age of any insect of the group Ooccidie. 
Whenever the tarsus is longer than tJio tibia the insect is in an early stage). 
The anal tubercles ore somewhat more prominent than in tJie atlult, giving 
the insect an appearance of having been cut off square at the end. 

I have not the male of this species. 

Dactylopius fjtaucus, sp. uov. (?) 

This species differs from the last in its colour, which is light green, and 
in having a loss regularly oval line ; tlie abdominal region runs more to a 
point. The antenn®, feet, etc., resemble tliose of D, calceolaria. My speoi- 
metlS are from IHttoapnrum mfjenioideH and Ruhm austral ia, 

I have one specimen which appears to me to be a male in an early stage. 
In outline it resembles a female, but the rostrum is absent, and at each side 
there is a protuberance which seems to me to bo the rudiments of the wings. 
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The abdominal segments overlap each other, tending to the form of abdomen 
of the mole Coocidaa. Tlio aiitenute, which are thick, have six joints. The 
claw of the foot is very small. 

Dactylopiua poae, sp. nov. 

Plate VIII., fig. 19. 

This species is found on the roots of the common tussock grass, or rather 
on the stems close to the ground. 

It is a rather large insect, bright pink in colour, covered with a white 
meal, and with a veiy regular oval outline ; fiat on the underside, convex 
above. The mentura has a few hairs at the tip ; the setas are long. 

The antenncB are very short ; the second and third joints are the longest; 
the last joint has a few hairs. Fig. 

The logs are short ; the coxa tliick, the femur somewhat thinner, the 
tibias and tarsus still less and about equal in length. The upper digitules, 
fig. 19/, are not long, the lower inconspicuous, if not wanting. There are a 
few hairs on the tarsus. 

The anal tubercles are extremely small, scarcely perceptible ; each has* 
three conical spines but no hairs, and a few other spines are visible on the 
abdomen. The anal ring has, I think, six hairs ; fig. 19^. All over the 
body are numbers of small circular spinnerets. 

I have not the male of this species, which is, 1 think, certainly new. 

IV. — IcEBYA, Signoret. 

My specimens of this subdivision were found on a hedge of the kangaroo 
acacia, in Auckland, in March last. I understood from Mr. Oheeseman 
and Dr. Purchas, who kindly brought the insect under my notice, that it 
had only lately appeared in Auckland, and that it was only, as yet, to be 
found upon that one hedge. The plants, I may say, were nearly destroyed 
by the insects, which covered them in great numbers ; and the large siee 
and peculiar appearance of the pest were very striking. 

The genus leery a belongs to the Monophlebidss, a family of Ooccidie, 
which has eleven joints in the antennas of the female, and ten in the 
antennae of the male. There are several genera of these, but the insect 
before me seems certainly to belong to Iverya, There is but one feature, 
the absence of which in my species may perhaps relegate it to some new 
genus. M. Signoret says that, after treatment with potash, a tube may be 
seen above the anal orifice forming a sort of folded ring ; this tube he tak^ 
to be tlie oviduct. I have not been able to observe this tube although 1 
liave examined several specimens. At the same time all the other features 
correspond to the description of the genus Iceryu ; and I am not inclined 
to attempt the formation of a new genus simply on account of the absenee 
of a feature which perhaps 1 ought to have been able to make out. 
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Only one species of this genua seems to be known, and that is leerya 
iocchari, an insect which, in Mauritius, does great injury to the sugar- 
canes, M. Signoret describes this species, which differs from the one I am 
describing in a few i)articular8. First, its general colour is yellow ; secondly, 
its cottony fibres appear to envelope it more oomidctely than in my species ; 
thirdly, the segments of the body are more clearly defined ; fourtldy, the 
young insect is more hairy, and the hairs are not similarly arranged ; fifthly, 
the abdomen ends in a trifoliated lobe, wdiieh is not the case in my species. 
I imagine, then, that tlie insect from Auckland is new, and I take the 
liberty of naming it after the Bev. Dr. Purchas who, I believe, first found it. 

leerya purchasi^ sp. nov. 

Plate VIII., figs. 20 and 21. 

The eggs of this species resemble those of tlio other Coccidss ; they are 
red in colour. The young insect emerging fi*om the nest is reddish, 
inclining to brown. The body, fig. 2()<i, is oval, hairy, with a quantity of 
cottony down beginning to cover it. The antenna? have six joints, fig. 20/*, 
tlie first wide and short, the next four a little longer and about equal to each 
other, the sixth much larger, club-shaped, having apparently four segments 
joined together. All the joints have a few hairs ; on the sixth are several, 
of which four are very much longer than the rest. The legs are brown, 
thin. The coxa and femur moderately large, the tibia and tarsus long 
and thin. The tibia and tarsus have several long hairs. The claw is some- 
what long. I am not sure about the upper digitules, but they seem to be 
only bail’s ; the lower pair are a little wider, bent Hke a hook. 

The eyes ai'e prominent, tuberculai’, set behind the antenusB. The 
mentum, which is broad and thick, seems to be bi-ai*ticulate. The rostral 
settt are not long. 

The abdomen eude in a smootli curve, but at each side of the centre are 
thr^ small lobes from which start six very long hairs, as long or longer 
than the body of the insect. 

Six rows of spinnerets are seen on the body, four along the middle and 
one at each side. Alternating with these are rows of hairs. 

In its next stage the female insect becomes somewhat altered. Its out- 
line is still Oval, but not so regular, and its colour is a darker red, nearly 
brown, under the white durly cotton which covers it. The six hairs of the 
abdomen are still visible, but they are much shorter than in the young 
inseot, scarcely appearing beyond the other hairs of the body. Maceration 
in potash and subsequent mounting get rid both of the interior substance 
1^ of the cotton, and the insect is then seen to be much more hairy than 
tha young. The hairs are short, and distributed pretty thickly over the 
portion of the body, less thickly on the abdomen ; but all round 
the edge they are placed in tufts close together, each toft containing twenty 
ih: thirty hairs ; fig* 20t. 
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The Bpinnerots are not arranged in rows, but scattered in great numbers 
over the whole body. The vast majority of them are small and circular, 
but round the edge of the body, amongst the tufts of hairs, runs a row of 
others much larger. These protrude some distance from the body ; their 
lower end being brown, with a sort of crown encircling it, from which 
springs a long glassy tube. Some of these spinnerets and a tuft of hairs 
ore sliown in fig. 20r, 

The feet and digitules, fig. 20<?, resemble those of the young insect, but 
the antennae have now nine joints, all nearly equal, the last joint smaller, 
comparatively, than in the young ; the hairs of the antennae are also 
shorter. 

In its third stage (fig. 21), the insect acquires its very peculiar ap|>Garance 
and afterwards changes no more. The foot are much the same as before ; the 
anteun® have now eleven joints, tapering slightly to the tip, and all some- 
what more hairy than in the last stage; fig. 20r/. The tufts of hairs are still 
at the edge; tlie spinnerets are still more numerous tlian in the earlier 
stages. 

The general colour of the insect is now a rusty brown, but it is so 
covered with cottony down as to seem, in the latest period, nearly white. 
All round the edge, especially at the abdominal end, runs a row of black 
marks (the tufts of hair spoken of above), and just within it a fainter line. 
At the commencement of tins stage tlie insect lies, flat on the leaf or twig, 
but its edge is slightly raised all round, whilst along the middle of the upper 
side of the thoracic portion is a raised hump, or rather a prominence 
divided into three humps. A wliite meal covers the back, and all round the 
edge is seen a narrow ring of white felted cotton. This is the commence- 
ment of the largo ovisac or nest, in which the young insects are enveloped. 

Later on the female begins to procreate. The body becomes full of eggs, 
and these are ejected into the ovisac, which is gradually becoming larger. 
The insect now begins to be raised up; the cephalic end still YemainB 
attached to the plant, but the abdominal end is elevated, and the space left 
is ^filled with the cottony down of the ovisac. At the same time, white 
cottony processes form at the edge of the thorax, over the feet, looking, in 
fact, to the naked eye, as if they were actually attached to the legs. Long^ 
fine, translucent white hairs or spines radiate from the body in every 
direction. The general colour of the insect is still brown, powdered with 
white. 

The female at length reaches her full development. Now the abdominal 
end is still more raised, so that the insect has the appearance of standing on 
its head. The ovisac attains its full size, and extends for some distance 
behind <|he body, filling also the space between it and the plants as shown 
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in fig. 216. lu fact the insect is now, as it were, resting on a bed of cottony 
down, its head downward to the twig. The ovisac, in its upper portion, is 
divided by regular grooves; the under side is flat, having several short 
cottony processes radiating from its edge. It is now full of eggs, and tlieso, 
rapidly hatching, produce the young insects which emerge through the 
cotton and go to seek their fortunes on the plant. I think the ovisac usually 
contains from 60 to 70 young insects. The extreme length, from the head 
of the female to the extremity of the ovisac, is sometimes nearly J of an 
inch, the height being about i inch. 

1 have not been able to And a male insect of this, which is certainly the 
most curious species of the Coccidse with which 1 am acquainted. The 
male of leery a eacchari is also, I believe, unknown. 

I have now comifleted the description of the species CoccidsB proper, and 
in fact of all the insects which 1 am as yet able to relegate to well’doflned 
genera. I have still to describe one species whoso pqpition I cannot deter- 
mine with certainty. It is by no means tlie least beautiful of the family. 
My specimens have come from Pittosporum enycnioides and Discatia tcumatou. 
1 am constrained to form from it a new genus, which 1 dedicate to my 
friend Dr. Powell who was the first to And it. 

PowELLu, gen. nov. 

The genus is certainly not one of the Diaspidss ; it does not belong to 
the Lecanidffi, for it has not the abdominal cleft and lobes and the mentum 
is tri-articulate, nor to the Coccidie proper, for there are no anal tuberoleSi 
and the feet are clearly different. In some of its characters it bears a 
resemblance to an Aphidian insect which is very common here upon the 
young leaves of very young Eucalypti^ although I do not think that PoweUia 
belongs to the Aphides* Is it not possible that it may be a link between 
the two families ApkU and Coeexu ? 

PoweUia vitreo*radiaia, sp. nov. 

Plate VIII, fig. 22. 

The female insect is shown in fig. 226. It is at once apparent that, in 
some respects, it has the characters of tlie Lecanio-diaspidse ; there is the 
test oovering the body and there is the fringe. But further examination 
shows that it differs a good deal from that group. First, there is an evident 
division between the test over the thorax and the test over the abdomen ; 
the fringe of the latter is seen to overlap that of the former. Moreover, the 
eyes are faceted, which is not the case in the Itecanidse. Again, there is 
no abdominal cleft* 

The first peculiarity pf the species is that it seems to have four well 
delved wings. If this were really the case, as the insect is undoubtedly a 
female {tot it has e mouth), it could not belong to the Ooooidts. But Z nm 
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not able to consider these lateral appendages as wings ; first, because they 
start from the bead itself and not from the thorax; secondly, because 
trachefls may be seen ramifying from the thoracic spiracles through them ; 
thirdly, because in the discarded tests which, in November, can be found 
pretty numerous, these appendages are very clearly portions of the test 
itself; fourthly, because the fringe runs round their edges in the same way 
as on the restv 

The second peculiarity is in the different size of the thoracic and 
abdominal regions and tbe clear line of demarcation between them. In the 
other species of Coccido) it is difficult, if not impossible, to tell where the 
thoracic portion of the female ends and the abdominal portion begins. 
In Powellia the division is as distinct as in the males of the other genera. 

A third pecuHarity is in the feet, which I shall describe presently. 

The eggs of this species are bright yellow, tapering to a point at one 
end ; the point appears to be somewhat hooked ; fig. 22a. They are seen 
attached in clusters to twigs of DUedria and Pittos)wrum, 

The young insect is extremely minute, not so large as the dot over the 
letter i in small type. Its colour is brown ; the winglike appendages are 
not distinguishable. The abdomen, which is similar in outline to that of 
the adult, is marked by six transverse dork bands and a dark patch at the 
extremity, fig. 22c. From each band, at the edge, spring long transparent 
tubes, in form of fringe, but they are not set so closely together as in the 
later stages* The antennas, 1 think, have only four joints, of which the 
third is the longest; the fourth joint has two long hairs. The legs are 
short and very thick ; I saw no coxa ; the foot resembles that of the adults 

In the next stage the general form is not altered. The bonds of tbe 
abdomen have become fainter, and tbe tubes of the fringe are set dloser 
together. 

Still later, the insect appears as in fig. 226. This is the last stage which 

I have been able to observe. The four wing-Uke appendages ,are now 

clearly defined, but, as shown in the figure, five tracheaa ramify from the 

body through them, and they cannot be considered as wings. The head, 

thorax and abdomen are distinct. The head, transverse, is oval; the eyes 

are large, faceted, red in colour. The mentum, tri«artioulate, ends in brown 

toothlike processes. The antennee have six joints ; the first and second 

very broad and short, the third narrower and longer, tbe fourth and fifth 

siill narrower and shorter than the third, the sixth very long, somewhat 

fusiform, with two small spikes at the tip and just above the spikes a long 

hair**^ See fig. 22d. The legs are thick and long, set equi-distant on the 

thoradc region ; the coxa and femur very thick, the tibia and tarsus soxnef 
* ■*** - '■>'■■ ■ < ■" , „ 

* This long hair it not diiiinguishahls in all sysshasBs, 
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what thinner and of about equal length. The tarsus does not taper to the 
claw as in the other Ooccidee, but is cylindrical, ending, as in fig. 22«, as if 
suddenly compressed and bent downwards. The claw, in which this insect 
differs from all other Coccidas, is double, opening Uke the hooks on the foot 
of the housefly ; it does not spring directly from the tarsus but is set in a 
sort of ring or socket. At the root of the claw, and spreading over it, is a 
fan-shaped translucent appendage which is not obseryable in any other 
species of the Coocidte. Above the claw, near the abrupt angle of the end 
of the tarsus, is a long stiff bristle, slighily curved at the end. 

The abdomen, divided clearly from the thorax, is nearly round. The 
transverse bands seen in the young insect are not now distinct, but may be 
traced. The anal markings, fig. 22/, differ from those of all other Goccidse. 
They form an elongated ring on the abdomen, not unlike an Australian 
boomerang in outline ; the outer edge marked like k fine comb, and with 
a row of small circular spots following the inner contour. I cannot detect 
any hairs or cUia. 

The fringe of this species, which borders the whole test, is very delicate 
and pretty. It is quite white, glassy and transparent ; the threads, very 
fine, are set close together, and their great length gives to the insect a 
peculiarly elegant appearance. Under the inicroscope they are seen to be 
composed of three parts ; a small socket in which is set a vase or cup, and 
springing from this a long cylindrical glassy tube, apparently open at the 
end. Very great care is needed in handling tlie insect, to avoid breaking 
this very delicate fringe. The cups will remain attached, but the long glass 
tubes fall off with almost the slightest touch ; see fig. 22y. 

This genus, Powellia^ presents so many anomalies, in its general shape, 
in the wing-like appendages, in the divisions of the body, in the shape of 
the antennas, the peouliar foot and the abdominal markings, that it scarcely 
seems related to the members of the family of the Gpccidee. On the other 
hand it has many affinities with the family, and it will fitly conclude the 
series of papers which 1 have been able to draw up this year. I feel sure 
that there must be many species of Coocidae yet to be discovered in Kew 
^aland ; perhaps at some future time I may be able to describe them. 

DBSOBIMION OF PIATBS, V.— VIII.* 

^ OoocitoJB.— Plate V., figure, I.-*-Duspti>JB. 

ai pomsrami portion of pnparlum, showing discarded tests of jfirst 

two stages: magn. 40 diams. 

b , dCyiikupCf pmomm x pnparlum, female with eggs ; mign. 25 diams. 

^ The measosonisnis are one-third less than stated, the origiaal; drawings having 

X 
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Fig. o, Young insect : magn. 60 diams. 

d, Mytilatpis pomorum : abdominal region : magn. 00 diams. 

e, Bostrum of Diaspidm, natural state : magn. 60 diams. 

, Bostrum, mounted : magn. 00 diams. 

CocciDiK. — Plato V., figure 3. — Diaspiuju. 

Fig. a, My tilaapit pomorum: eggs: magn. 60 diams. 

b, „ „ adult female : magn. 60 diams. 

0 , „ „ pygidium of female : magn. 200 diams. 

d, a pinneret : magn. 700 diams. 

OoooiDiE. — Plate V., figure 8 . — Diabptda. 

Fig. a, MytiUupU pyriformis : puparium : magn. 25 diams. 
b, „ ,, adult female: magn. 60 diams. 

0 , „ „ pygidium : magn. 200 diams. 

OocciDSE. — Plate V., figure 4 . — Diaspiuje. 

Fig. a, MytiloipU cordylinidu : puparium : magn. 25 diams. 
b, „ „ adult female : magn. 00 diams. 

0 , „ „ pygidium : magn. 200 diams. 

CocciojE. — Plate V., figure 5 . — Dia8pxd.«. 

Fig. a, MytiUupU drimydU : adult female : magn. 60 diams. 
b, „ „ pygidium : magn. 200 diams. 

0 , „ „ pupa of male : magn. 25 diams. 

Coccmjs. — Plato V., figure 6 . — ^Biaspidjs. 

Fig. a, Aspidiotus epidendri : puparium of female : magn. 60 diams. 
b, „ ft adult female : magn. 60 diams. 

o, M ,, pygidium of femalo ; magn. 200 diams. 

d, „ „ pupa of male from ooooon : magn. 60 diams. 

CocciB^. — opiate VI., figure 7.--1 >iabpii>jb. 

Fig. a, Atpidiotw atherosperma : adult female : magn. 60 diams. 

b, „ „ extremity of abdomen : magn. 200 diacaa. 

0 , „ dysoxyli : female, 2nd stage : magn. 60 diams. 

d, Abdomen of adult female : magn. 200 diams. 

OoccTDM . — Plate VI., figure 8. — DtASPtnjB. 

Fig. a» A^diotus aurantii : adult female : magn. 60 diams. 

b, „ M extremity of abdomen : magn. 200 diams. 

e, „ „ male : magn. 60 diams. 

Oooon)jB.-^Plate VI., figure 9 . — ^Diaspiuse. 

Fig. a« Diatpis boUduvalii : adult female: magn. 60 diams. 

b, „ n cocoon, with male emerging : magn. 40 diams. 

c, ro8€B : adult femalo : magn. 60 diams. 

CoociDSB. — Plat© Vt., figure XO. — Diaspxdjbi. 

Fig. a, IHaapU giga» : female shrivelled after egg laying : magn. 40 diams. 
hf ,» tf pellicle of 2nd stage of female : magn. 40 diams. 

e, „ M abdomen of adult female : magn. 200 diams. 

d, tt *» * magn. 40 diams, 

e, Diatpii ^ft female: magn. 90 diams. 
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OoociDJB. — Plat© VI., figure 11 .— Lrcanidjs. 

Fig. a, Bostrum and mentum of Leoanidas : magn. 00 diams. 

b, Abdominal cleft, and lobee, aud anal ring of ditto : magn. 60 diams. 
0 , Beapiratory organ of Leennium. 

d, Stigma, and stigmatio spitie© of ditto : magn. 200 diame* 

e, Foot and digitoloe of ditto : magn. 200 diume. 

CoccEDia.— Plato VI., figure 12 . — Lbcanibjb. 

Fig. a, Leeanium hesperidumi young iuBcot: magn. 00 diama. 
b, „ „ antenna of adult : magn. 200 diami. 

0, „ „ adult female : magn. 15 diama. 


Coooin/B. — Plato VII., figinro IS.—Lecakid.®. 

Fig. a, Ctenochiton perforatits : female, 2nd atage : magn. 40 diams. 


b, 

M 

„ 

ditto without the test : magn. 40 diams. 

0, 

>1 

tl 

antenna : magn. 200 diams. 

d. 

M 

ft 

foot ; magn. 200 diams. 

•i 

11 

ft 

test of adult female : magn. 20 diams. 


• 1 

(1 

perforations of fringe : magn. 200 diams. 


CoociD.fi. — Plate Vlt., figure 14. — IfiCAUiDfi. 

Fig. a, Ctenochiton perforattus : male : magn. 25 diams. 

a^ „ „ antenna of male : magn. 60 diams. 

b, Ctenochiton viridU : segment of test ; magn. 40 diams. 

0, Ctenochiton elongatus : adult female : magn. 40 diams. 
d« „ „ portion of fringe of test. 


CocoiDfi.— Plato VII., figure 15.— LECANiDfi. 

Fig. a, Ctenochiton epinotue : antenna of female : magn. 200 diams. 

b, „ „ adult female. 

c, „ „ spines, 'with fringe : magn. 200 diams. 

d, „ „ foot of female : magn. 200 diams. 


OocciDfi.— Plato Vn.. figure 16. — ^IjECANinfi. 

Fig. a, Jnglieia patella : test, or shield : magn. 60 diams. 

b, „ „ adult female, after treatment with potash: magn 60 diams. 

e, „ „ antenna : magn. 200 diams. 

d, „ „ abdomen, showing alternate spines : magn. 200 diams. 

6i •« „ foot : magn. 200 diams. 

t, „ „ adult female, external appearance ; magn. 25 diama. 


CocoiDfi.— Plate VII., figure 17.— LECANiDfi. 

Fig. Sf Aiteroehiton leeanioidet : young insect: magn. 60 diams. 
b^ ,, „ female in test : magn. 40 diams. 

0, „ „ abdomen of female : magn. 90 diams. 

d, Aeterochiton aureus : female in test : magn. 40 diams. 


i CocoiDfi. — Plate vm., figure 18.— Coccinfi. 

Fiii^. a« Aeanthoeooeus multiepinus : sac : magn. 25 diams. 
b, 


Of 

d, 

Of 

if 


female : magn. 40 diams. 

part of female, with spines : magn. 60 diama. 

a spinneret : magn. — diams* . 

antenna of female : magn. 200 diama. 

anal spike of male : magn* 200 diama. 

anal tuberolea of female : magn. 100 diams. 
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CocoioA.— ri&to Yin.* figure 10 .— Ooocxda. 
Ig. ft, Daetylopiui calceolaria : female ; magn. 00 diftma. 

„ n ftntezma : magn. 60 diama. 

, , „ foot ; magn. 60 diama. 

d, , n ai^ region : magn. 00 diama. 

Daetylopiue poa : antenna ; magn. 60 diama. 

, „ „ foot ; magn. 60 diama. 

g, „ „ anal region : magn. 200 diama. 


Coccxnac. — Plate VIH., figure 20. — Coccmai. 

Fig. a, Zeerya purekaH : young ineeot : magn. 40 diama. 

b, „ H female, 2nd stage : magn. 20 diama. 

0, »• „ hairs and spinnerets : magn. 200 diama. 

d, „ H antenna, 8rd stage : magn. 40 diams. 

e, „ M foot, Srd stage : magn. 90 diams. 

, „ „ antenna of young : magn. 90 diams. 


OoooiDiB. — Plato VlH., figure 21. 

Fig. a, Zeerya purehaei : female, oommenoement of last stage, viewed from above: 
magn. 6 diams. 

b, Zeerya purchasi : ditto, under side : magn. 6 diams. 
o, „ „ female, end of last stage : magn. 6 diams. 

d, „ „ ditto, under side. 


Ooccmji. 

Fig. a, Powellia vitreo^radiata : 

bf •! ,t 

tt »f 

M It 

®f If II 

^1 II II 

Et II II 


•Plate Ym., figure 22. 
magn. 150 diams. 
female : magn. 25 diams. 
abdomen of young : magn. 90 diams. 
antenna : magn. 100 diams. 
foot : magn. 200 diams. 
anal marking ; magn. 200 diams. 
fringe : magn. 200 diams. 


Abt. XVn. — On a Hymenopteraus Insect parasitic on Ooocidm* 

By W. M. MassKiJi. 

[Read before the Philosophical Znetitute of Canterbury ^ ith «/td7» 1676.] 

Plato IX. 

Bomb of the Cocoidm are mtich troubled by paraaitee. In this oountry I 
have not found this to be the case upon the nakod*bodied species, Lecaniutn^ 
etc. But some of the Biaapidm, particularly Mytifaspis pomorum^ have often 
in their shells minute wliite Acari ; and as in these cases many of the 
enclosed eggs have been shrivelled or empty, I imagine that the Acaruf may 
devour them. 

The insect I am now describing attacks some of the indigenous test* 
bearing Goccidm. When in June, 1877i 1 found my first specimens pt 
OunacMton petforaim^ I did not at first understand the nature of an object 
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which was frequently seen under the centre of the tests. This object, which 
is shown in the accompanying plate, fig. 1, 1 took to be the pupa of the male 
CtenorMton, 

Later on, in September, I found other pupaa in a more advanced stage, 
for I was able to detach them easily from the tost of the scale. They now 
resembled tlio pupae of Eulophua nemati^ a common Hymenopterous insect. 
One of them is shown in my fig. 2, where it will be seen that the form of 
the head, with its bars or stripes, and the spurs on the end of the tibiae, 
seem to refer the insect to the genera Euhphua or Encyrtua, In Eulophua^ 
indeed, the antennee ai*e branched, hut this could not be distinguished in 
the pupa stage. 

In October, when searching for more specimens of Ctenochiton in order 
farther to examine these pup®, I came across a tree, one of the species of 
Olearia^ on wliich I found numbers of them in another condition. The leaves 
of the tree had evidently been pierced by a leaf^mining insect, and were 
covered with the blisters formed by it. Some of those were closed, others 
open ; in each of the closed ones 1 found the remains of the larva of the 
leaf-miner and the pupa of which I was in search. It was quite evident 
that it could not be the pupa of a male Ct^iochiioiu The blisters, I may 
mention, were on both sides of the leaves; but the orifice by which the 
insect escaped was always on the under side. 

I was able to proouie several specimens of this parasitic insect in the 
imago state. 

According to Westwood, there are five families of parasitic Hymenoptera; 
but only one has aU the characters of the inseot I am describing. In the 
Evaniidss the anteunss are straight and the wings are veined; in the 
lohneumonidsB the same; in the Chalcidid® the pupa is naked; in the 
ChiysididsB the abdomen is oblong-ovate. There remains only the Rrooto- 
trupidae, and to these I relegate my insect. Of tlie genera of this family 
Diapria approaches it most, by the form of the wings. The only other 
genus resembling it seems to be Platyyaater ; but, according to Westwood» 
the legs in this genus are not saltatorial,'’ whereas the fiy before me 
can leap pretty actively, I may observe that Westwood states that the 
OocoidfB are much infested by Chalcidideous parasites, of a genus to which 
be gives the name ** Cooeoph«y%t$y* and which, he says, is intermediate 
between Encyrtm and Eulophua. My insect cannot be this, for the antenncB 
have at least 12 joints, against 8 in Cocrop/fopim, and the three terminal 
joints, although soldered together, do not form a club. Again, it cannot be 
Emyrtui, tox there is no dilation of the tarsus ; nor Kuhphua, for the 
antennas are not branched. And the thin covering of the pupa prevents it 
from entering the Chrysididie, 
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I propose for this insect the name of Diapria coecophaga. 

In colour the insect, to the naked eye, is black ; under the microscope 
the* vertex of the head is green, the eyes red, the thorax and abdomen brown 
with green streaks ; the whole body diapered with spots. The posterior 
wings are furnished with two minute hooks. The antenn® are moniliform, 
with from 12 to 16 joints; elbowed at the third joint, the last three being 
soldered together. The head is transverse, the eyes faceted, the mandibles 
foroipate. The tarsus is five-jointed ; the anterior pair of legs has a sharp 
curved spur with three points at the end of the tibia. 


DESOBIPTION OF PLATE IX. 

Fig. 1. Outline of test of Ctenochiton perjaratut, with enclosed pupa of Diapria, 
Fig. 2. Pupa of DiapHa coecophaga. 

Fig. 8. 1, Head of D. coecophaga, magrdified 25 diams. 


2, Posterior wing, 


25 

8. Antenna. 

*t 

56 

4, Anterior leg, with spur, 

ff 

55 

5, Mandible, 

}« 

200 

Female insect, 

tt 

10 

Ovipositor, retracted 
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Art. XVni.-— iVm’ Zealand Crustacea, tuith Descriptions of New Species. 

By Geoboe M. Thomson. 

[Read before the Otago Institute, 18^/i August, 1878.] 

Plate X. 

The publication of a Catalogue of the New Zealand Crustacea by Mr, Miers, 
of the British Museum, under the auspices of the Government of this colony, 
fills up a wide gap in our records of local zoology, and enables others to work 
up the subject, on the spot, with a much greater degree of certainty. The 
catalogue enumerates altogether 140 species, of which no less than 02 sp. 
are Brachyura (Crabs) ; while of Anomoura, 13 sp. ; Macroura, 19 sp. ; 
Stoinapoda, 2 sp. ; hopoda, 28 sp. ; Anisopoda, 2 sp. ; and Amphipoda 
16 Bp. are described. I now propose to add 22 species to the above, of 
which 19 are new to science. Of these, 2 species belong to Macrouru, 6 to 
Jsopoda, and 14 to Amphipoda, Type specimens of all of these are lodged 
in the Ota^o Museum, 
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I would here desire to express my thanks to Professor Hutton for the 
great assistance ho has given me, and particularly for handing over for my 
inspection the collection of Crustacea in the Otago Museum, together with 
his own valuable notes and manuscript descriptions. 

Deoapoda macroura. 

Sub-tribe Caridea. Fam. 1, Crangonidae. 

Crangon, Fabridus, 

Internal antennas dilated at the base, the peduncle short, and terminated 
by two filaments. External maxillipods pediform, the terminal joint obtuse 
and flattened. Anterior legs sub-didactylo, stronger and thicker than the 
others ; the hand flattened, the moveable finger indexed upon the hand, and 
meeting a rudimontaiy thumb ; second and third pairs very slender, the 
second didactyle ; two last pairs shorter and thicker. Abdomen large and 
rounded. 

1. Crangon australis^ Hutton, MS. Cat. Fig. A.l. 

Carapace with five longitudinal rows of spines, the outer with three from 
the base of the moveable plate, the next with five from the outer margin of 
the orbit, and the median with two. Moveable plate extending beyond the 
peduncle of the outer antennsB. Inner antenna) short, hardly passing the 
external maxillipeds. Anterior legs extending beyond the tip of the move- 
able plate ; second pair about half the length of the first ; the third much 
longer. Abdomen smooth, not keeled, suddenly contracted at the second 
and third segments from the end, posterior segment nearly cylindrical. 
Length H inches. Common. 

Cook Straits, Dunedin, and Stewart Island. (Allied to C. spinoetu, of 
Britain). 

Patemon. 

Sub-genus Leander, Miere* Cat., p. 85. 

2. Leander ftuviatilie, nov. sp. Fig. A.2. 

PaUevMn fiuviatilU^ Hutton, MS. Cat. 

Beak narrow, slender, nearly straight, with from nine to fifteen teeth 
on upper margin, which are more or less separated into three groups, 
the posterior of which consists of two, or rarely three, situated behind the 
orbit ; the middle of four to six, in firont of the orbit ; and the anterior of 
thtee tb six, much smaller and situated near the apex ; four to six teeth on 
^ the lower margin. Anterior margin of carapace with one spine, and another 
over the inner angle of the orbit. Anterior feet short, but rather stout, 
reaoh^ to the end of the peduncle of the outer antennie ; second pair vexy 
eUmder, longer, but not reaching to the tip of the moveable plate* Length 
l);inch. 

Waikato Biver (Professor Fi W. Hutton) ; Taieri Biver, and lagoons in 
Taisri plain. 
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Sdriophthalmata* 

Tribe I, — ^Isopopa. 

Sub-tribe L Idoteidea. Genm Idotea. 

Idotea afinis^ Miers’ Cat., p. 93. 

la the description given of this species tlie flagellum of tlie aiitennaa is 
said to be about 20-joiutod, and the length IJ inch. The species is said 
also to ** vary slightly in the number of the joints of the external antennae. ** 

In a great number examined by mo, I found the length to vary from 1 
inch to over 2^ inches, and the number of joints in the flagellum from 
sixteen up to thirty-two. 

Sub-tribe IL Oniscoidea. 

Fani, IL Oniscid®. Miers’ Cat,, p. 98. 

Sub-Fam, L Oniscino). Genm Oniscus. 

8, Oniscus punctatus^ nov. sp. Fig. A.8. 

Body rather convex, oval, minutely granulated over the entire surface. 
Head short and broad ; eyes small, round and black. Autenum finely 
hirsute, fifth joint the longest, equalling the last three. First segment of 
thorax wider tliau those succeeding ; last segment produced acutely back- 
wards. Abdomen not much narrower than tliorax, but falling away rather 
abruptly; two anterior segments narrower than the others, and not pro- 
duced into exBorted lateral angles; three succeeding segments subequal, 
with their latero-posterior margins acutely produced; last segment short' 
and rounded. Caudal stylets short, external branch the longest, narrow- 
cylindrical, minutely hirsute, with two or three short set® at the extremitieB. 

Colour light brown, with darker markings. Length *8 inch, 

Dunedin. 

8ub-Fam, 111, Ligiin®. 

Genus Ligia, Miers* Cat., p. 108. 

4. Ligia quadrata^ Hi;tton, MS. Cat. Fig. A.4. 

Oval, sub-depressed, with minute granulations on the back, but free from 
hairs. Three posterior segments of thorax acutely prolonged backwards on 
either side. Abdomen considerably narrower than thorax, last segment 
sub-quadrate, the angles hardly projecting. Outer antenxus two-thirds the 
length of the animal, fourth and fifth joints much the longest ; flageUmn 
from 16-to 2B-jointed, minutely setose. Base of caudal stylets about half 
as l»z^ as abdomen ; rami slightly unequal, shorter branch with a long 
slender seta, which reaches beyond the extremity of the longer brandi# 
Colour yellowish-olivaceous closdy speckled with black. Length *5 inch* 

Dunedin, 

This species lives among loose stones on the beach, and runs with gmt 
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, Sub-tribe III. Oymothoidea. 

Fam, I. Cymoihoidte. 

0mm Geratothoa, Miers' Cat., p. 104. 

5. Ceratothoa trigonocephala, 

Cymothoa trigonocephala ^ M. Edw. Hist. Nat. Crust., iii., p. 272. 

Head small, triangular, having the autoro-lateral margins very concave 
above the autennae, and the front narrow but obtuse, and projecting a little 
beyond tho base of the inner antenna). Eyes very distinct. Outer antennas 
considerably longer than the inner. Anterior max’gin of the first thoracic 
segment produced a little at tho comer upon the head so as to give rise to a 
tootli upon the median line ; autoro-lateral prolongations of medium size, 
narrowing in front, but rounded and not reacliing to the base of the outer 
anteuno). First segment of tlie abdomen about a third loss than the second, 
which exceeds on each side tho margin of tho last thoracic segment. Pos- 
terior margin of the fifth segment very sinuous, and presenting a deep, 
median indentation. Sixth segment large, but gradually narrowing from 
the base, rounded posteriorly, and not nearly so far extended as the terminal 
plates of the lateral appendages. Length 1*6 inch, (My specimens are 
about 1 inch long). 

Dunedin. 

This species is also found in the Australian and Chinese Seas. 

Fam. III. SphoGromidte. Miere’ Cat., p. 109. 

0mm Amphoroidea, M. Edw.^ Hist. Nat. Crust., iii., p, 222. 

Body convex, somewhat oval and flexible. Head quadrilateral, broader 
than long; eyes small, occupying the lateral margin; anterior margin of 
the head with five small teeth. Basal joint of inner antennae very large, 
lamellate, quadrilateral, broader in firont than behind, horizontal, and in 
contact with its fellow ; second joint small, inserted at the side of the first, 
near its posterior angle ; the rest almost moniliform. Outer antennae in- 
serted under the inner and directed forwards ; the peduncle cylindrical, 
terminal joint longer than that of the inner autennee. Abdomen broader 
than thorax; last joint large, soutiform and deeply excavated below. 

6. Amphoroidsa /alcifery Hutton, MS. Cat. Fig. A.5. 

Smooth, sub-depressed, rounded on the back. Head broader than long, 
ihe anterior margin ihree-lobed, the middle one pointed and acute; lateral 
margins hollowed; posterior margin straight, sub-sinuated, produced 
posteriorly on either side into a truncated lobe. Basal joint of inner 
anienms longer t han broad, the anterior margin convex, the outer side 
straight, the posterior side bilobed, fitting into the lobes of the head* 
O^ter antennis reMshing to the middle of the third thoracic sesment. 
XMt segment of the tail triangular, bidentate at the tip# Outer ramus of 
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appendages long, projecting considerably beyond tlio tail, falciform, acute,, 
curved inwards; the inner much shorter, sub-rectangular, longer than 
broad, truncated at the aj)ex. Claws short, subequal, hooked, llcddish 
brown. Length *0 inch. Kaikoura llarbour and Stewart Island. 

Note. — Since writing the foregoing description, I have seen, through 
favour of Dr. Haast, the Atlas of the Crustacea described by Dana in the 
Zoology of the U.S. Exploring Exi)editioii, From the figures alone (not 
having been able to obtain a dciscription), I tliiuk that this species may 
prove to be identical with A, amtraVonds^ Dana. 

Genus C^^modocca, Mier& Cat., p. IIH. 

Suh-genus Dynamena, Leachy Diet. Be. Nat., t. 12., p. cl43. 

Terminal sc.'gment of the abdomen simply notched, but without a median 
lobe, Eomi of caudal appendages lamellate, as in Spine roma. 

7. Dynamena huttoniy nov. sp. Fig. A.6. 

Moderately convex, nearly smooth, marked with numerous minute 
granulations. Head small, twice as broad as long, with smaU obtuse 
frontal lobe. Segments of thorax subequal, the three last slightly produced 
backward at their infero-posterior margins, the last with a slightly rounded 
lobe, just overlapping the edge of the abdomen. First segment of abdomen 
with four lines of articulation, the last of which has a tooth on each side on 
its posterior margin. Last segment triangular, swollen above, ending in 
two short acute tooth, with a rounded sinus between them. Kami of 
caudal lamella) equal, oval-oblong, obtuse. Orange-yellow colour. Length 
•8 izich. 

Dunedin. 

I have named this species after Professor Hutton who collected it. 

Genus Nesea, M, EcUe,y Hist. Nat. Crust., iii., p. 216. 

Body not very flexible, and incapable of being rolled into a ball. Ex- 
ternal ramus of the caudal lamella) projecting, tliick and rounded, incapable 
of being folded beneath the inner. Inner rami united to the inferior 
margin of the abdomen and carried transversely underneath it, so as to be 
easily mistaken for it.; 

8. Nesea caniculeUay nov. sp. Fig. A.7. 

Body very convex ; roughly granulated, particularly towards the abdomen. 
Head prominently rounded. Eyes black, triangular, received into a deep 
indentation in the margin of tho first thoracic segment ; an intra-margii\al 
groove extending between the eyes round the front of the head. Frontal 
lobe small, obtuse. Basal joint of inner antennas large, and adhering 
fdj^dly to the head, second joint short and rounded, third slender* Outer 
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antenuffi springing from undcrneatli the base of the inner, half as long again, 
and slender. Segments of the thorax directed backwards at their postero- 
lateral margins ; first segment broader than others ; succeeding segments 
subequal, each with a flattened granulated ridge on its posterior margin, 
giving the back a transversely grooved appearance. Fhst segment of 
abdomen produced posteriorly into a flattened truncate expansion, with a 
slight median indentation ; last segment placed almost undwneath the 
former, triangular in shape, with a pyramidal tubercle on each side, its apex 
united to the internal rami of the caudal lamellro. External rami thick, 
angular, mid two-jointed. Legs fringed on their inferior margins with 
short, thick hair. Colour dark browti. Length *0 inch. 

Dunedin. 

CoUoctod by Prof. Hutton. 

Tribe III. — A^rrmpoDA. 

Diviauni Normalia. Family L OreheHtidfP. 

Talitrus ? novcB^zealandieCy Dtinu, { Orchestoidea / novi-zealandite). 

This species is certainly the female of Talorrhestia qnoyana, and therefore 
ought to disappear from the catalogue. I have repeatedly found tlie two 
together, and in fact have seldom collected the one without the other. 
The males of the Talitrm, and the females of the Talorchestia, have never 
yet been described as such. 

(renm Nicea. 

Nicea^ Kicolot. Gay’a Oliili, Tol. ITI., p. 257. 1819. 

Oalanthh, Spenoc Bate. Ajih. Nat. Hi«t. 1857 ; and Cat. Amphip. Cnist. Brit. 

Mus„ p. 61, 1862. 

This genus is defined as follows : Superior and inferior antennro 

suboqual, scarcely longer than the cojibalou. The rest of tlie animal 
generally resembling AlUnrhesUe, except the telson, which is deeply cleft.” 

It in reality includes nU those Crustaceans which would range under 
AllorchtHiMy but for tlie cleft telson. 

9. Nieea nova-zealandiw, nov. sp. Fig. B.l. 

Eyes reniform. Inferior antenna* about one-fourth as long. as body; 
flagellum slightly longer than base, with n or 14 articulations, which are 
minutely setose. Superior antennie reaching to middle of flagellum of 
inferior; flagellum 14-jointed. Gnathopoda of first pair small; carpus 
produced inforiorly to a rounded lobe, furnished with a bundle of seto ; 
propodos Bub-quodrate, inferior margin excavate about tho middle and 
fttmished with a bunch of setin, palm transverse, defined by two stout 
Spines, setose ; a bunch of setaj at tho articulation of the daotylos. Propo- 
dos of second gnathopoda largo, ovate (almost pyriform) in male, palm very 
oblique, occupying nearly all the under surface, furnished with a double 
low of s t i ff seto, and defined by two stout spines ; daotylos long, slendei. _ 
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arcuate. Same organ smaller in female, with the palm more transverse, 
and daotylos relatively shorter. First, second and third pairs of pereiopoda 
Bubequal; fourth and fiftli longer; all with crests of short set® at the 
joints, Telson deeply cleft, smooth. Colour yeUowish, marbled with red. 
Length *5 inch. 

Bock pools at Taiaroa Head (Otago Harbour). 

10. Nicea Jimbriata^ nov. sp. Fig. B.2. 

Eyes round. Inferior autenii® about one-tliird as long as body; 
peduncle more than half as long as flagellum, penultimate joint crowned 
with a ring of short set®, ultimate with a dense fringe of long, slender hairs 
on its inferior margin ; flagellum from 17-22-jointed, each articulation 
with a dense hunch of long hairs on its inferior margin, diminishing 
towards the extremity. Superior antenn® half as long as inferior ; flagellum 
18-16-jointed, slender, minutely setose. First pan of gnathopoda with the 
carpus dilated; propodos broadly oblong, the palm very oblique, furnished 
'with numerous set®, and defined by two stout teeth. Gnathopoda of 
second pair largo ; propodos ovate, tapering to the extremity, lower margin 
densly fringed with long hairs, an excavation marking the very oblique and 
not well-defined palm. Pereiopoda subequal, second and third pairs rather 
the shortest. Telson cleft almost to the base, minutely tubei'onlated. 
Colour pale yellow. Length *8 inch. 

Dunedin. 

11. Nicea ruhra^ nov. sp. Fig. B.8. 

Eyes round. Inferior antenn® half as long as body ; flagellum four 
times as long as peduucle, with over fifty articulations, sparingly and 
minutely setose. Superior antenn® nearly half as long as inferior ; 
flagellum 18-jomted, joints slender, witli their apices expanded, minutely 
setose. Gnathopoda of fii-st pair with the carpus rounded ; propodos 
oblong-quadrate, setose on the inferior margin, palm extending along half 
its length, obliquely transverse, defined by two teeth, and furnished with 
two rows of set®. Gnathopoda of second pair with the propodos ovate, 
palm extending. obliquely along half of its inferior margin, furnished with 
two rows of stout set®, but without any defining spines ; daotylos long and 
curved, with two tubercles at the joint. Fourth and fifth pairs of 
pere;iopoda longer than those preceding. Telson deeply divided into two 
acute, smooth lobes. Colour pink. Length *4 inch. 

Dunedin. 

Fam. II. Gammarid®. 

GmuM Lysionssaa, Edwards, Hist. Nat. Crust., iii, p. 20; Dana, U.S. Explore 
Exped., p. 908 ; Spence Bate, Brit. Mus. Cat. Ampbip*, p. 64. 

Superior antenn® pyriform, very short, stouter than the inferior, and 
lipnished with a secondary appendage. Mandibles having an appendage ; 
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the incisive edge not furnished with teeth ; armed upon the anterior margin 
with a stout tubercle ; secondary or moveable plate wanting, Maxillipeds 
with large squamiform procoBses attached to the third and fourth joints. 
First pair of gnathopoda not siibchelate. The second pair subohelate, 
imperfectly developed, long, and membranous. Ischium and cari}us long, 
Dactylos rudimentary. Coxae of tlie gnathopoda and the two anterior pairs 
of pereiopoda deeper than their respective segments of the pereion ; those of 
the second pair of pereiopoda produced inferiorly and posteriorly. Cox® of 
tlie fourth pair much shorter than the third, Pereiopoda subeqiial. 
Posterior pair of pleopoda double-branched. Telson single, squamiform, 
entire, 

12. Lysianassa kroyeri^ Spence Bate, Brit. Mus. Cat. Ampliip., p. 65. 

Ephippiphorn kriiyeri. White, Ann. and Mag. Nat. Hist., ser. 2, vol. i., p. 226, 
1S48; and Zool. Erebna and Terror, pi. 5. 

Animal not much compressed, smootlily arcuate ; a dorsal sinus in the 
fourth segment of the pleon. Eyes reniform. Superior antennae having 
the first joint of the peduncle reaching scarcely beyond the ocular process 
of the cephalon, the second and third joints very short ; the fiagellum not 
longer than the peduncle. Liferior antenn® three times as long as the 
superior, the peduncle not extending beyond the peduncle of the superior 
flagellum. First pair of gnathopoda having the propodos nearly three 
times as long as the carpus, and armed upon the under side with a strong 
curved spine near the base of the dactylos. Second pair of gnathopoda 
having the propodos a httlo shorter than the carpus, and both inferiorly 
covered with minute denticles ; tlie propodos furnished upon tlie superior 
margin witii tufts of long hair, serrated on botli margins ; palm short, 
inferior angle produced into a tubercle ; dactylos not so long as the palm. 
Cox® of the second pair of pereiopoda having tlie lower half of the posterior 
margin greatly produced. Posterior pair of pleopoda having tlie rami much 
longer than the basal articulation. 

Dunedin, 

This species was originally described from Tasmania, where it was 
obtained by Sir J. G. Boss. Its length is stated at 1 inch, but none of the 
specimens examined by me exceeded *8 inch. 

Diamine, Leach, Edin. Encyo. vii., p. 488; 8p, Bate, Brit. Mas. 

Oat. Amphip. Crust., p. 180. 

Antenn® long, subequal, slender; superior not appendiculated ; peduncle 
cemaisting of only two joints, the third not being distinguishable from the 
first of the flagellum. Mandibles without an appendage. Gnathopoda 
Sttbo^ali feeble, subchelate. Cox® of the third pair of pereiopoda about 
hitf m deep as the preceding; daotyla of all the pereiopoda generally 
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directed posteriorly. Posterior pair of pleopoda biramous, Telson Bimpl6« 
divided, squamiform, 

18. De^caminr prtvifica^ iiov. sp. Fig. B.4. 

Cephalou without a roafcrum, but produced into an acute tooth between 
the bases of the antena©. Peroion smooth ; segments of pleon dorsally 
and posteriorly three-spined, and with tlie inferior margin produced 
posteriorly into an acute tooth. Eyes ovate-reniform. Superior antennae 
about as long as the body ; basal joint stout, with a spine at its lower 
anterior margin ; second joint about twice as long ; flagellum 40-50- 
jointed. Inferior antenn© about two-thirds as long as superior, slender; 
basal joint very short ; second joint as long as corresponding joint of ttpi)er 
antonn© ; ultimate joint of peduncle just half as long ; flagellum about 
25-80- join ted. &natho2)oda of first pair larger than second, with the 
inferior margin of the carpus and propodos cronulatod and liairy; palm 
oblique, dactylos nearly straight. Second gnatbopoda similarly toothed and 
hairy ; propodos shorter, dilated, with two spines at the base of the palnl ; 
dactylos curved. Pereiopoda slender, thickly setose, all having the dactylos 
directed posteriorly, except tlie last pair, which also are much the longest. 
Penultimate pair of pleopoda reaching to extremity of ultimate ; ante* 
penultimate much shorter, Telson bifid, apex of each division with two or 
throe small teeth and a few short hairs. Length *25 inch. (No locality). 

(?«««« Atylus, Leach, Zool. Miscel., ii., pL 69; Kchmnh, Hist, des Crust., 
iii., p. 67 ; S. Bate, Brit. Mus. Cat. Amphip. Crust., p. 188. 

Iphimedia, Daria, U. 8. Explor. Exped., p. 926. 

Animal compressed.. Antennae subequal ; superior witliout a secondary 
appendage. Mandibles with an apx)endage. MaxillipedH unguiculate, having 
a squamiform plate developed from the bases and ischium. Gnatbopoda 
subcholate, Pereiopoda subequal. Posterior pleopoda biramous. Telson 
single, squamiform, divided. 

Differs from Dexamine in having the third joint of the peduncle of the 
upper antenn© distinguishable from the flagellum, and in having an 
appendage to the mandibles. 

14. Atylus dania, nov. sp. Fig. 0,1. 

Cepholon produced into a short rostrum. Segments of the pleon 
slightly elevated posteriorly, fourth segment with a deep dorsal sinus, none 
prolonged into teeth; margins smooth. Eyes lai-go, round, black. Superior 
antenn© about a third shorter than the inferior; joints of the peduncle 
short* subequal, produced into three teetli on the lower margin; flagellmn 
with over 25 articulations, which are broader than long, every third or 
fourtih joint produced on its inferior margin into a tubercle, bearing sev^c^d 
long effie and a crown of short hairs. Inferior antenn© half as long ee ^ 
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body, also with fascicles of hairs on the under surface of the peduncle ; 
flagellum with between 40 and 50 articulations. Gnathopoda rather small, 
subequal; carpus somewhat produced on its inferior surface; propodos 
ovate, with several transverse I'ows of sj^ines on the infero-posterior 
margin ; palm imperfectly defined ; dactylos slender, smooth. Three 
posterior 2 )airs of peroiopoda having the basa increasing in width. Ante- 
penultimate i)air of ploo^joda reacliing to the extremity of the penultimate, 
smooth; penultimate pair with a few spines; ultimate pair with the rami 
about twdee as long as tlio i>eduncle, thickly studded with short spines and 
fringed with long cilia. Telsou divided to ncftrly half its length, with a 
minute spine somewhat remote from the apex at each side. Length *8 
inch. Semi-transparent in colour, with dark hlneisli spots. 

Bock pools, Dunedin. 

(Named after Prof. Dana). 

QmuB Pherusa, Leach^ Edin. Encyc., vii., j). 482, etc. ; Spence Bate, 
Brit, Mus. Cat. Amifliii). Crust., p. 148. 

AntenncD subequal ; superior without a secondary aj)pondage. Mandibles 
with an appendage. Maxillipeds unguiculate, and furnished with a squami- 
form plate. Gnathopoda subcholate. Telson single, equamiform, entire. 
16. Pherusa novw-zealandiw, nov. sp. Fig. C.2. 

Oephalon produced into a small, acute rostrum between the bases of the 
superior antennee. Eyes oblong-reniform. Two posterior segments of tlie 
pereion and two anterior segments of the pieon produced dorsally into two 
teeth. Antennae about as long as body. Peduncle of the superior pair 
about ono-fifth as long as tlio slender flagellum; basal joint very short, 
btnded in front of the cephalou, second joint stout. Gnathopoda small. 
First pair very long and slender ; carpus and propodos subequal, linear ; 
dactylos minute, transverse. Second pair short ; propodos expanded above, 
pahn obliquely transverse, defined by a tooth. Three last pairs of pereio- 
poda much longer than preceding ; their coxte witli oomblike teeth on their 
pbsterior margins. Third segment of plcon with the sides produced pos- 
teriorly, and ending abruptly in a serrated margin (almost smooth in young 
specimens). Bosterior pair of pleopoda reaching to the extremity of the 
penultimate pair. Length about *8 inch. 

Dunedin. 

Qmmt Oalliope, Leach, MS. Brit. Mua. ; Spence Bute, Brit. Mus. Cat. 

Amphip. Crust., p. 148. 

Superior antenmn without a secondary appendage. Mandibles furnished 
yfdSk en appendage* Gnathopoda having the propoda in the second or both 
largely developed, and the carpi inferiorly produced* Telson not 
AividMh 
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16, Calliope didactyla^ nov. sp. Fig. C.8. 

Gephalon without a rostrum ; the whole back of the animal smooth. 
Superior antenn® two- thirds as long as inferior ; joints of the peduncle 
subequol; dagolliim about 17-jointed, each articulation with an auditory 
cilium and a few short hairs. Lower antennsB with the peduncle extending 
to middle of flagellum of upper ; basal joint very short, next two subequal ; 
flagellum about 15-joiuted. First pair of gnathopoda small; carpus pro- 
duced posteriorly into a large acute projection ; propodos subquadrate, 
bulged posteriorly, with an ill-deflned palm, and bearing a double-clawed 
dactylos. Second pair of gnathopoda largo, carpus triangular, acute, its 
inferior portion separated into a narrow, arcuate projection, ciliated on its 
lower margin, and curving slightly round the base of the propodos ; pro- 
podos dilated, ovate, wdth an oblique and tolerably well-doflned palm, 
marked by a double row of long teeth, and its base by two stout spines ; 
dactylos arcuate, with a double row of very short, sharp, equi-distant teoth. 
First and second paiis of poreiopoda slender ; other pairs somewhat larger. 
Penultimate pair of plcopoda reaching slightly beyond the ultimate ; rami of 
all the pleopoda spinoso. Telson foliaceous, truncate, slightly produced at 
the apex. 

Female* Both pairs of ugathopoda small, subequal; corpus developed 
posteriorly into an obtuse projection, wliich has a small fringe at its apex ; 
propodos with a transverse palm; dactylos single and slightly toothed. 

Whole body of a rich brown colour, with greenish grey eyes. Length, 
about *8 inch. 

Among kelp washed upon the beach at Taieri mouth. 

(When preserved in spirits the body becomes yellowish- white in colour^ 
and the eyes jet black.) 

17. Calliope Jluviatilu, nov. sp. Fig. G.4. 

Gephalon without a rostrum. Body slender, compressed. Eyes large, 
black, rounded. Upper antennas about, one-fourth shorter than lower ; 
peduncle— with apparently only two joints — not reaching to extremis of 
penultimate joint of peduncle of lower. First pair of gnathopoda xatiiier 
smaller than second; carpus triangular, developed posteriorly into a rounded 
lobe, oiUated at the extremity ; propodos oval, palm transverse, daol^loB 
acute, nearly straight, half as long as propodos. Second pair of gnathopoda 
apparently reversed ; carpus produced anteriorly (posteriorly) into a narrovr 
obtuse lobe. Last pair of poreiopoda much longer than preceding. Pleo- 
poda long and slender; antepenultimate and penultimate pairs reaching to 
extremity of the ultimate. Telscm squamifonu, rounded, entire. Gohnir 
greyish, more or less marked with dark spots, and frequently covered wi& 
oimolari wart-like markings. Length *S inoh* 

Oominon in fresh water round DttnediUf 
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Paramoera tmuiamiia, Miors, Oat. N. Z. Crust., p. 127. Fig. 0.5. 

This species, of which I have examined perfect specimens, must be 
replaced in the genus proposed by its original desoribor Dana, viz., MelUa* 
It differs from Paramoera in haring tlie superior antennae furnished with an 
appendage, and from Moera — in which it is placed by Spence Bate in the 
British Museum Catalogue — in having the posterior pair of plcopoda very 
unequal, with the inner ramus quite rudimentary, and not subfoliaoeous. 

There are several points in connection with the speciffc description 
which require amending. Thus the flagellum of the inferior antenna only is 
terete, that of the upper pair haring the joints wider at the apex than at 
the base ; the appendage to this pair consists of 4 joints, and springs from 
the apex of tlie last joint of the peduncle. The fifth segment of the pleon 
is furnished on the dorsal posterior margin with a crest of spinose setae. 
The antepenultimate and penultimate pairs of pleopoda only roach to the 
extremity of the peduncle of the ultimate. The external ramus of the last 
pair is very long, while the internal is a more rudiment. 

The specimens examined by me were taken in the Taieri Biver in fresh 
water, but they had probably come up with the tide, which is felt 15 miles 
from the mouth. 

Gmue Gammarus, Fabriciu$y Ent. Syst. ii., p. 514.; Spence Bate^ 
Brit. Mus. Cat. Amphip. Crust., p. 208. 

(The generic characters are taken from the latter authority quoted). 

Slider, laterally compressed. Oephalon not produced iuto a rostrum. 
Pereiem and pleon aubequal in length. Three posterior segments of the 
pleon having each two or more fasciculi of short stiff spines. Eyes 
reniform, oval or linear. Antennee long, slender, fdiform, having the 
peduncle subequal with the peduncle of the inferior, and carrying a 
secondary appendage. Mandibles having an appendage. MaxiUipeds 
haring a squamiform plate, arising from the bases and ischium. Gnatho* 
poda fitibequal, nut largely developed. Perciopoda subequal; ooxn of the 
three posterior pairs much shorter than those of the anterior. PostericM 
pair of pleopoda biramous. Telson double. 

18. Oamrifiarut harbimanue^ uov. sp. Fig. D.l. 

S^ments ot the body smooth. Eyes small; oblong, with dark coloured 
Uotches between and posterior to them. Superior antennie with the 
;^imcle longer than the flageUam ; basal joint with a spme on its inferior 
tnargiu; appendage 5-jointed, loss than half as long as the flagellum, whidi 
is jtihmt lO-jointed. Inferior antennas somewhat 0 h(Hrter than superior^ but 
stbuter ; peduncle extending to the extremity of the peduncle of the upper 
tftiteiinii ; flagrilum stouti short) about 6*jointed« MaxiUipeds with a dense 
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ficinge of hairs on the lower surface. First pair of gnatliopoda with carpus 
and propodos suhcqual, straight, and densely clothed with long, feathery 
hairs. Second pair with tlie carpus long, straight, and flat on the under 
surface, wliich is fringed with a double row of similar plumose hairs; 
propodos tapering and hairy ; dactylos minute. Fourth and fifth pairs of 
pereiopoda longer and stouter than preceding i>airB, Antepenultimate and 
penultimate pairs of pleopoda reaching to extremity of ultimate ; all three 
pairs fringed with short spines. Telsoii short, reaching to extremity of 
peduncle of ultimate pleopoda, and furnished witli a few short spines. 

(No locality). Length *3 inch. 

Snh-tHbf\ Hyperidea. 

Fam. I. Hyporkla?, Spence Bate^ Brit. Mus. Cat. Amphip. Crust, p. 287. 

Superior antennaj, with a peduncle of three joints, and a variable 
flagellum. Liferior antciime, with a five-jointed (?) peduncle, and mnlti- 
articulate flagellum. Gnathopoda more or leas complexly subchelate. 
Four anterior j)airs of pereiopoda subcqual, noiinal. Three anterior pairs 
of pleopoda noraial ; three posterior pairs, broad, flat, and biramous/ 
Integument thin and free from hairs. 

Omus Themisto, Ouenn~21eneviIlCt Mem. do la 8oc, d’Hist. Nat. 
de Paris, iv., 1828; Edwanh, Hist, dcs Crust., hi., p. 84; Spenoc 
Bate, Brit. Mus. Cat. Amphip. Crust, p. 811. 

Cepholon transversely ovate. Pereion not largely distended. Pleon 
slender. Eyes occupying the entire ceplialon, dorsally separated.* An- 
tennie suboqual, as long as the oephalon is deep ; superior pair having the 
flagellum not articulated ; inforior pair having the flagellum more or less 
articulated. Mandible having an appendage. First pair of gnathopoda 
short, tolerably robust ; carpus not having the anterior margin inferiorly 
produced ; second pair having the carpus on tlie inferior angle anteriorly 
produced. First pair of pereiopoda having the carpus dilated ; propodos 
narrow, and capable of being inflected against the carpus ; second pair like 
the first ; third pair twice the length of the second ; carpus very long ; 
propodos longer than the carpus, fringed along tlie anterior margin with a 
comb-like series of teeth, and capable of impinging against the anterior 
margin of the carpus ; fourth and fifth pairs subequal, of the same form as 
the third, but not more thou half the length. Three posterior pairs of 
pleopoda subequal, the last being the longest ; rami double, lanceolate^ 
Telson small, squamose* 

The above description is taken from Spence Bate's catalogue, and from 
tihe eiamination of a great number of specimens I can vouch for its oor^ 
rectness as far as females are concerned, from which indeed all the deseri]^ 
tsons appear to have been taken. The males, however^ differ in tbs 
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superior antennse in a very striking manner, this being furnished in this 
sex with a multi-articulate flagellum of about 13 joints. 

19. Themisto antarctira^ Dana, U.8. Explor. Esped., p, 1005, pi. 69, fig. 1 ; 

Spence Bate, Brit. Mus. Cat. AinpUip. Crust, p. 612. 

Male, Eyes reddish. Superior antenme with the peduncle 8-jointed ; 
second joint extremely short ; third long, slightly arcuate, tapering to the 
extremity, fringed on the lower margin witli fiuo comb-liko teeth and 
numerous hairs; flagellum of twelve or thirteen articulations, which 
lengthen towards the extremity, Infoiior autennaj half as long again as 
the superior; peduncle B-joiuted; flagellum of sevoiiteon Blonder articu* 
lations, basal one long, those succeeding short, but lengthening to the 
extremity. First pair of gnathopoda with a broad carpus, fringed poste- 
riorly with numerous hairs ; proxmdos about half as broad as carpus, taper- 
ing to the extremity, furnished on the anterior margin with a row of stiff 
cilia. Second pair of gnathopoda having tho carpus infero-anteriorly 
produced nearly to the extremity of tho pro]iodoe, with the inferior margin 
furnished with a few hairs ; propodos slightly tapering, and furnished with 
a few hairs on the superior margin ; dactylos ehort and straight. First 
pair of poreiopoda twice as long as tho gnathopoda, having tho meros short, 
expanded below; carpus stout, with a few hairs on tho infero -posterior 
margin; propodos as long as carpus, slender, arcuate, inner margin double, 
the most prominent, and fringed with closely-set, straight, minute cilia, the 
outer with long straight hairs ; dactylos subulate. Second pair of pereio- 
poda resembliug the first, but having tho carpus slightly larger. Third pair 
of per^iopoda nearly twice as long as first two; basos stout; meros short; 
carpus long, and furnished on its anterior margin wnth equi-diatant comb- 
like teeth, and minute, close-set thick ciUa between ; propodos long, slightly 
curved and slender, similarly furjiished on its anterior margin; dactylos 
short, slender, sharp, and slightly curved. Fourth pair of peroiopoda 
about half the length of tlie thud, and resembling it in form ; fifth pair 
like the fourth, but not armed with fine tooth along tho anterior margin of 
the propodos. Ultimate pair of pleopoda having tho peduncle more than 
four times the length of the telson, and the rami half as long as the 
peduncle, with the margins scarcely serrated ; penultimate pair reaching a 
little beyond tho extremity of tho peduncle of the ultimate; antepenulti- 
mate reaching a little further than the extremity of the penultimate. Telson 
lanceolate. 

female, Superior antoimfe with tiie basal joint of the peduncle nearly 
covering the Moond; terminal joint (flagellum, according to Sp. Bate) 
ehmgaied, tapering to the point, which is curved like a hook, furnished on 
its loi9vsr margin with a row of comb-like teetli. Other dhoraoters as above* 
Xiengtih s^tit | of ah inch. 
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The young, taken from the incubatory pouch of the female, differ eome* 
what from the adult. The back is smooth and rounded, whereas in the 
adult it is sharply keeled, and the s^menta of the pereion are produced 
posteriorly into teeth.* The pereion is very broad and expanded. Antennas 
subequal; superior stout and oonioal, three-jointed, terminal joint with a 
few short set® at the extremity and two longer ones projecting at right 
angles from near the mi4dle of the inferior margin ; inferior pair somewhat 
more slender, and with very minute set®. Some of the appendages also 
are either wanting or are not fully developed, probably the first or second 
pair of gnathopoda. Pleopoda normally developed. 

These minute creatures approach in form and general appearance to 
Hypatia cyama much more than Themiaio. Every adult female had several 
of them in the incubatory pouch under the pereion. 

Frequently washed up on Ocean Beach, Dunedin. 

Fam, III, Platyscelid®. 

Oephalon round. Eyes large. Antenu® attached to the inferior surface; 
Epiatoma probosoidiform ; oral appendages rudimentary. Gnathopoda 
complexly subebelate. First two pairs of pereiopoda simple ; two succeed- 
ing pairs having the basa largely dilated ; fifth pair imperfectly developed. 
Posterior pleopoda foliaceous. 

Genus Platyscelus, Spence Bate^ 

Brit. Mus. Oat. Amphip. Crust., p. 829, 

Oephalon transversely ovate. Pereion distended ; first segment narrower 
than the oephalon. Pleon much narrower than the pereion, having the 
fourth and fifth segments coalescing, the fifth and sixth pairs of pleopoda 
being attached to the posterior margin ; sixth segment and telsou fused 
together, the posterior pair of pleopoda being attached to the under surface 
near the middle of the segment. Sui^erior antenn© sliort, consisting of a 
peduncle and a flagellum. Inferior antenn® not longer than the cephalon, 
consisting of four joints, concealed beneath the cephalon, not folded. 
Mandibles without an appendage. Third pair of pereiopoda having the 
basos largely dilated, and the remainhig joints shorter than the basos ; 
fourth pair having the basos twice as large as the third, the remaining 
joints not half so long as the basos; fifth pair membranous, a small 
tubercle representing the remaining joints. Three posterior pairs of 
pleopoda biramous, foliaceous, submembranous. Telson obtusely triangular. 
20* Platyscelus intermsdiust nov. sp. Fig. D.4. I 

Pephalcu^ rounded in front. First two segments of pereion very narrow | 
succeeding broader, subequal. Eyes veiy large, occupying nearly the whole 
oephalon, with a large triangular red pigment spot on tlie outside of t a ffc : 
Epistoma tiiangular* Antenn® placed quite underneath fha 
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Superior pair consisting of a stout peduncle, bearing a crown of cilia and a 
small tuberculate appendage, with a dagellnm of two long slender articula- 
tions. Inferior antennas four-jointed ; first three joints i^bequal, with 
numerous cilia ; fourth joint very short and furnished with a few long hairs 
at its extremity. First pair of gnathox^oda with the carpus antero-iuferiorly 
produced to an acute point almost to the extremity of the propodos, serrated 
on both margins, with numerous slender 8X>mes surrounding it near the 
base of the propodos ; propodos narrow-oblong, serrated on both margins, 
with a small dactylos which antagonises with the extremity of the carpus. 
Second pair of gnathopoda similar to first, but rather larger, and with the 
carpus produced slightly be3"ond the extremity of the propodos. First two 
pairs of pereiopoda with the basos somewhat dilated ; meros, carpus and 
propodos diminishing uniformly in size and quite smooth ; dactylos very 
small, acute. Third pair with the margin of the basos quite smooth, and 
the distal extremity sub-acute ; ischium articulating siibapioally within the 
posterior margin ; remaining joints about half as long as the bases ; meros 
and carpus quite smooth ; propodos slender, slightly longer than the pre- 
ceding joints, and serrated on the posterior margin only. Fourth pair of 
pereiopoda with the basos posteriorly arcuate and anteriorly excavate, 
rounded at the extremity ; ischium ai‘ticulatiug within the posterior margin 
near the centre ; remaining joints about oue-third as long as basos ; meros 
Very small ; carpus long ; xiropodos half its length, both serrated on the 
postorior margins ; dactylos long, nearly straight, sub-acute. Fifth pair of 
pereiopoda membranous ; basos curved forward nearly to a right angle ; 
remaining joiiits represented by a small tubercle. Three last pairs of 
pleopoda foliaceous ; ante-peniUtimate pair having a short peduncle, the 
rami somewhat unequal, margins smooth ; penultimate pair with a long 
peduncle and rami subequal, outer ramus finely serrate on its outer margin ; 
ultimate pair with the peduncle rather short and rami very unequal; 
external ramus minute, lanceolate, with smooth margins ; internal ramns 
oblong, oblique, finely serrate on the distal half of both margins. Telson 
triangular, obtusely pointed. 

Odour ydlow, nearly transparent, with small red spots. Length *5 
inch. Can roll itself almost into a ball. 

Wasibod up on the Ocean Beach at Dunedin. 

1 have named this species as above, from the fact that it is almost inter- 
ma^yiate between the only two species hitherto described— -P« risiomaf Bate, 
and P. Bate. 

t Spence Bate remarks of this genus : — It appears to me to be not 
fibprobable that may prove to be the female of T ( Thyr0pu»/9 

differs, onl; in the form of the superior and length of the 
antdihst/* 
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Group AszsiUNmL 

C!oxa 9 of the poreiopoda not squamiformly developed, some, or all, 
being fused to their respective segments. One or more segments of the 
pleon absent. 

Fanu Caprellidte. 

Pleon rudimontaiy. Oral appendages normally developed. Coxie fused 
with the pereion. Branchial sacs attached to the first two or three 
segments of the pereion. 

Gmus L Caprella, Lamarck^ Syst. des. Anim. sans Vert., p. 106 ; 

Edwards, Hist. Nat. Crust., iii., p. 106 ; Spence Bate, Brit. Mus. 

Cat. Amphip. Crust., p. 863. 

Body cylindrical. Cephalon and first segment of the pereion confluent. 
Pleon rudimentary. Gnathopoda subohelate. First two pairs of poreiopoda 
represented by the branchko attached to their respective segments only ; 
three posterior pairs of poreiopoda subequal. First and second pairs of 
pleopoda rudimentary in the male ; the rest obsolete. 

21. Caprella eaudata, nov. sp. Fig. D.6. 

Female, Body rather robust. Cephalon smooth, not toothed nor 
tuberoulate, short ; four succeeding segments of pereion subequal. Eyes 
round. Superior antennae more than half as long as body; first joint of 
peduncle with an acute spine on the antero-superior margin ; second joint 
longest; flagellum about 15-jointed (first few fused together), as long as 
peduncle, and spinose at the articulations. Inferior antennss more than 
half as long as the superior ; two basal joints short and smooth ; the rest 
fringed on their lower margin with long hairs. Maxillipeds well developed, 
nnguiculate, ciliate on the lower margin, with the carpus distended. First 
pair of gnathopoda small and fringed with hairs; carpus with a deep 
transverse incision ; propodos ovate, dactylos long and slender* Second 
pair of gnathopoda large ; propodos narrow-ovate, with the palm extend- 
ing along the greater part of the lower margin, with a large tooth 
surmounted by two spines to receive the point of the dactylos, and two 
smaller teeth nearer the hinge corresponding to two indentations in the 
dacfylos; dactylos stout, curved. Branchiie narrow-oblong. Ovigerous 
pouches nearly circular, thickly ciliated on their inner margins. Three last 
pws of poreiopoda increasing in size posteriorly, similar in shape ; in all 
tike propodos is narrow, excavate along its anterior maij^ to receive the 
slender curved dactylos, point of impingement of which is marked by two 
serrated spines. First pair of pleopoda rudimentary, represented by minute 
tubercles. FleOn prolonged into a slender flat expansion, 

Dunedini in rock pools. Length *4 inch* 
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Gentis Caprollina, nov, gm. 

Body cylindrical. Cepbalon confluent with first segment of pereion. 
Pleon rudimentary. Gnatbopoda sub>chelato ; brancbiaa attached to second 
pair. First two pairs of poreiopoda represented by the branohias attached 
to their respective segments ; third pair feebly developed ; two posterior 
pairs well developed, subequal. First and second pairs of pleopoda 
rudimentary in the male, rest obsolete. 

This gentis appeirs to be intermediate between Cercops and CapreU4Z, 
From the former, it differs in not having the pleopoda developed, but agrees 
with it in having branchiaa attached to the second gnatbopoda. In respect 
to this latter character it differs from its nearer ally Caprella, and also in 
having the third pair of pereiopoda feebly developed. 

The genus contains only the following species : — 

22. Caprdlina novce-zealandia, nov. sp. Fig. D.6. 

Body slender. Second and third segments of pereion shorter than the 
tliree following ; last segment very short. Superior antenn® nearly half aa 
long as animal ; basal joint of peduncle stout, two succeeding joints long 
and slender; fiagellum setose, semi-artioulato at the basal end, ending in 
about ten articulations. Inforior antenn® very short, reaching to middle of 
penultimate joint of peduncle of superior. First pair of gnatbopoda with 
the propodos ovate, the palm extending along the inferior margin, fringed 
with cilia, and with two spines at the base ; daotylos sparingly cUiated on 
inner margin. Second pair of gnatbopoda much larger than first, and 
having the basos very long. Propodos long, narrow ovate, palm extending 
along half the inferior margin, hollowed out, and with two or three small 
spines at the denticulation- which receives the point of the daotylos, and a 
tooth near the hinge; dactylos slender, arcuate. Third pair of pereiopoda 
very small, but with well*developed carpus, propodos and dactylos. Fourth 
and fifih pairs of pereiopoda long ; propoda well-developed, narrow* 
ovate* with slightly excavated palms fringed with strong spines; daotylos 
minutely oiliate on inner margin. Two pairs of pleopoda present* one* 
jointed* filiform* fringed with minute, comb-like cilia. Odour pale rad* 
udth dark spots and markings. Length *8 inch. 

Dunedin* in rOok pools. 

BBSOBIPTION OF PLATE X. 

ttig. A (all ankrgadH* 

1. Crwison owtrolif t (a), head viewed from above, magn. S ; (5), leg of ifrst pair* 
maga. 6| (i0» leg of eeeond pair, magu. 8. 

magu. 1^: (a), rostrum, magn. 4. 

tk Onimt punelatiis, magn* 9 : (a)* caudal atylet, magn. 10. 

4 Xrllpfs gaodrsISf magn. 1| : (a)* tail and oaudal stylits* magn. 4* 
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5. Am^hofoidea falcifer^ magn. 2* 

t J>yr^ "“T m'Z”ir- («) 

7. N6i€<i cunicuUitci} nxagu* ♦ \^;» 

Fig. B (all enlarged)- 22, (j), toterior 

1. «a«n. 11; (d). -eeond gnathepod 

Zz;: Z: n ; S: (~..i. ™r. 

magn. 23 ; (c), drat gnathopod, magn. 11 . W. »eoon « 

(«), teleon, magn. 11. ... j^ierior aatenn*. 

». mca rubra, m.gn.2: W- Traeld yathopod. W U 1 
22 ; (e), drat gnathopod, magn. 11 . W. aeoonu g 

(*)• “**“• “■ , , - , .emwnt of pleon viewed doraally, megn. H i 

‘•“ZZZZZ.u; «••** 

magn. 22. 

gnathopod. magn. 22; («>). .«ond 

». FheL fum<r.zealandi^, magn. 8 ; («). drat gnathopod, nmgn. U . (8). ««« 
gnathopod, magn. 11 : («). tolaon, magn. 11. 

pod, magn. 11 ; (e). tolaon and pleopoda, magn. 11. 

5. JfaMta tmuieomU : poaterior aegmenta of pleon, magn. 11. 

Fig. D (oU onlargedH U , (fry, inferior 

^nn«.m.gn.U; («).ma.UUped»,nmgn.Xl; (f- 

<a) aeeond gnathopod, magn. 11 ; (/), teUon and pleopoda, n^. U. 

2 rhemlifoanhwctfca.- anperiorantonnw, magn. 11, (a) male, (») female., 

8. yJ^rCato e«ta«riea, magn. 11 : (a). «.perior antmm., magn. 87 , (8). 

4. f taSS; «: (»). ™>der..nrfac. 

magn. 7Ji (6),, inlerior antenwa, magn. 71, («). **•* 

aingn.7i ; (4), aeeond gnathopod, magn. 71; («), drat (and 

in, tw !»*■.*. 

(tt, dfth perelopoda, magn. 71 ; W. telaon and pleopoda, ma^. 31. 

* 8. 4: W.anp^iorantenn., magn. 11, 

magn. 11 ; («)■ drat gnathopod, magn. 11 , {<»), aeoond gnaUiopod. magn. 11 , 
(*), poaterior perelopoda, magn. 11 , (/). pl*<». h^. *>• 

gnathopod. magn. 71 , («>, t«rd perelopod, magn, 71 , W.I»«od* 
of perelon , 8, baaoa of peaterior peraiopoda; 8, phen), ma^. 
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CRUSTACEA 



G*. M« — On a OruMaemn from Auckland Islands. &49 

Art. 'KXSL.— Description of New Crustacean from the Auckland Islands. 

By Grobgr M. Thomson. 

[JRead before the Otago Institute, 10th September, 1878.] 
jPVim. Oniscid®. Suhfam. Soyphacin®. 

Genus Aot®oia, Dana, U.S. Explor. Exped., XIV. Crust., p. ii., p. 734. 

: Autenu® very stout, not distinctly goaioulato at the fifth joint ; flagellum 
indistinctly 6-fl-jointed, exclusive of the minute apical j^int. Terminal 
joint of maxillipeds broad and serrately lob^d. Feet of the seventh pair as 
long as the others. 

After his description of Scyphax nrnatm, Dana describes and figures a 
smaller specimen which was found at the same time and in the same 
locality, an^ which he suspects may be the young of that species. Besides 
matqr minor points of difference, however, it is quite distinct from the 
generic character of Scyphax, in possessing the seventh pair of legs of 
normal size. Ho remarks, that if this is a now species, it is also a distinct 
genus, and suggests that it may bo named Actcoeia enchroa as designated in 
his earlier MSS. The species found by Mr. Jennings on the Auckland 
Islands, being evidently an Acicecia, I have drawn up the above generic 
character. The genus therefore contains the following species : — 

1. AcUscia euehroa^ Dana. 

Body elliptic, abdomen not abruptly narrower than thorax. Head short, 
transverse* Eyes rather largo and prominent. Antenn® short, curving 
outwards, surface miniitely spinulous. Last thoracic segment not shorter 
than the preceding. Abdomen filling the concavity below the last thoracic 
segment, and forming a semicircle beyond it. Third, fourth and flfth 
abdominal segments much produced backward on either side. Last seg- 
ment smallest, not projecting between the stylets, which are placed close 
together. Large branch of stylets very short and obtuse; smaller branoh 
quite slender and arising from a point far anterior to the base of the larger 
brandi.^ 

Surface of thorax and abdomen with a few vexy short scattered spinules. 
IJieti^ 2 lines. 

Bay of Islands — ^Parua Harbour (Dana), 
t, Actmia emeklandimf nov. sp. 

Body narrow-oblong, abdomen narrowing gradually from the thorax. 
Btead triatigular, widest in front; anterior margin nearly straight, rounded 
at ^ comers; eyes situated above' the angular projections. Segments of 
subequal, more or less acutely produced posteriorly. Two first seg* 
of the abdomen partly covered by thorax; last segment (sixth) much 
than prace^g, broadly trian^mr, and with obtuse apex, Oaudid 
^leti subeq^^^ only about half as long as abdomen; inner rami {daoei 
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close together between the two external, completely exposed. Antenn® 
hirsute towards the extremity; basal joint short; fifth joint expanding 
posteriorly; flagellum short aud thick, all the joints together not so long as 
preceding. Colour brown. Whole body more or less covered with minute 
granules. 

In the female each segment of the body is furnished with a row of stout, 
obtuse spines, which are longest towards the side of the thorax. In the 
male the whole body is nearly smooth. Length *8 to 1*2 iuoh. 

Auckland Islands (Mr. Jennings). 


Art. XX. — Description of a New Species of Isopodous Crustacean (Idotea). 

By George M. Thomson. 

(Bead before the Otago Institute , 2Uh November, 1878.) 

The animals forming the genus Idotea are readily distinguislied from other 
Isopods by having the segments of the abdomen more or less coalescent, 
and fewer than the normal number, seven, and particularly in having the 
terminal segment very large, its appendages greatly developed, covering 
the whole inferior surface of the abdomen, and closing like doors over the 
branchial appendages.” 

Of the three species described in Miers’ Catalogue of N. Z. 0rU8t.» 
pp, 92, 08 , the first, /. argentea^ Dana, is a doubtful New Zealand species, 
having been obtained by Dana near New Zealand. It is found on the 
Australian Coasts, and also at Borneo, and is probably common in the West 
Padfio, The second species /. afinu, M. Edw., is common on our coasts, 
and seems to be the same as a species found on 8t. Faults Island, and at the 
Cape. The third, J. elongata, Miers, has only been found hitherto at the 
Auckland Islands. The species which I now propose to add, is chiefly 
remarkable for its habitat, being the only species, as far as I can find out, 
occurring in fresh water. Numerous specimens were found by Prof* Hutton 
in^e Tomahawk lagoon, near Dunedin. They were creeping about under 
stones, and appeared to be feeding on the ova of a fish, probably QaUudos^ 
sp., which was found abundantly in the same locality. Whether they occur 
permanently in the fresh water, or only come up when a very high tide 
renders eommunication with the lagoon possible, I cannot say. The speeiec 
is a distmet one, and has not hitherto been ibmid on our o<mits4 
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Oenm Idotea, Fabr, 

Jdoteat Miers* Oat. N. Z. Orust., p. 91. 

Idotea lacustrii^ nov. sp. 

Body narrow-elliptical, little more than twice as long as broad. Front 
of head excavate, not toothed. First segment of thorax somewhat longer 
than those sncceeding, wliioh are subequal ; opimeral pieces nearly square, 
the last three shghtly produced posteriorly. 

Abdomen 8-jointed, terminal joint (formed of three ooalescent segments) 
hardly narrowing to the rounded extremity. Inner antennas not half as 
long as base of the outer, 4-jomted, joints subequal. Outer antennas 
one third as long as the body, flagellum 9-11 -jointed, with a dense fringe 
of ,yery short setas on the outer margin. Colour dark gray, mottled with 
brown, wiUi a darker median band extending from the head to near the 
extremity of the abdomen. Length *6 inch. 

In numerous females, an incubatory pouch extended along the whole 
under surface of the thorax. The young animals, taken out of this sac, 
have their bodies somewhat elongated in shape, with all the segments 
developed, and appendages present, but having the outer antennas furnished 
with a flagellum of only one joint and a few short setae. 


A»t. XXI , — On the Xew Zealand Eiitomostraca. By Georojs M. Thovbok. 
[liead before the Otago Inetitutet 2^th November^ 1878.] 

Plate XI. 

Tbob study of the lower orders of Crustaceans is, as a rule, confined to a few 
specialists, hence it is only now and then that they form the subject of 
communications to societies. In regard to this colony, the fact is that till 
the publication of Miers’ Catalogue of the New Zealand Crustabea in the 
British Museum, our knowledge of the whole class was fragmentary and 
scattered throughout numerous works. Now, however, that all the infor- 
mation on the subject has been thus collected and published in a condensed 
form, it becomes more easy to fill up the existing gaps. 

The Entomostraoa are an interesting and but little studied division of 
Crustaceans, and from tlieir abundance are of coasiderablo importance, 
1%e i^ecies enumsrated here have been collected cliiefly within a few miles 
Dunedin, afld the marine forms only between tide marks ; so that we ere 
at yet only on the threshold of the subject. 
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Examination of other portions of the Islands, and particularly the use 
of the dredge at various depths of the ocean, will certainly reveal many 
other forms. 

For subsequent reference, I have here tabulated the characters of the 
whole family, 

Suh-clau Entomostraca. 

Letfion L Lophyropoda. Branchias attached to the organs of the mouth ; 
legs few, not exceeding five paii’s, serving for locomotion ; ai’ticiilations 
mostly more or less cylindrical; antenn® two pairs, one pair used as organs 
of motion. 

Oi*der 1. Ostracoda. Shell consisting of 2 valves, entirely enclosing the 
body ; feet 1-8 pairs, adapted for progression ; no external ovary, ♦ 

Sect, Z. Podocopa. Liferior anteun® simple, subpediform, geniculate, 
clawed at the end. 

Fam. i. Cypridae. Superior antennie mostly seven-jointed, with a 
dense brush of long set®; eye single; feet two pairs, the last bent up 
between the valves ; abdominal rami two, elongate, clawed at the end. 

Getius L Cypria, Muller, 

Upper antennae sevon-jointed, with numerous long plumose set®. 
Lower antennae five-jointed, furnished with a brush of set®, and termi- 
nated by four long, serrated claws. Second pair of jaws possessing a 
branobial plate, and a sub-conical obscurely-jointed palpus, ending in three 
long set®. Post-abdominal rami long and slender, terminating in two 
strong, curved claws. Animals free-swimming, mostly found in fresh or 
slightly brackish water. 

1, Cypris novm-zmlandinty Baird. ^ 

Oyprit nova-zealandia, Baird. Di^ffenbsoh’s N. Z., vol. ii, p. 266. 

** Shell ovate, elongated, both extremities of the same size, somewhat 
turgid and slightly sinuated in the centre of anterior margin, white, smooth 
and shining, perfectly free from hairs." 

This may be the species described next, as the valves bleach after the 
aoimal dies, and lose their hairs. The shape, however, is not quite the 
same, and the whole description is too meagre to found any identification 
upofi. 

The following three species belong to Brady’s Section a, and agree in the 
following chareoters : — 

** Set® of lower antenn® plumose, subequal, reaching about as far as, 
dr only slightly beyond, the apex of the terminal daws. Second foot 
tseminating in a short, hooked claw, and one or more moderately long 
eet®/’ 
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2. Cifprii ciliata, nov, sp. Fig. A.l 

Valves oval-elliptical, slightly narrowing anteriorly, high in the middle, 
very convex ; greatest height less than two-thirds of the length. Margin 
finely denticulated on the inside, thickly fringed with fine hairs. Surface 
more or less hairy, minutely granular; when examined under a high power 
it appears closely reticulated. Colour very variable, ranging from whitish 
yellow to dark brown, more or loss marked with brown, and sometimes with 
irregular black dots, varying chiefly with the nature of the mud of the 
pools in which the animals occur. Valves rather opaque, seldom semi- 
transparent. SetfB of second pair of legs about as long as terminal joint. 
Post-abdominal rami long and slender ; their claw's long and pectinately 
toothed ; tlie uppermost seta nearly as long as the claw next it, terminal 
seta about half as long. 

Length ^ inch ; height ^ inch. 

Very common in all stagnant fresh water near Dunedin. Wellington 
(T, W. Kirk). Probably the most abundant fortn in New Zealand. I have 
not found it in running streams. October to April or May. 

8. Cypri8 viridk^ nov^p. Fig. A. 2 o-^. 

Valves broadly rraiform, rounded at the extremities, slightly hollowed 
on the lower margin, elevated in the oeutre of the upper margin ; greatest 
height about equal to thi'ee-fourths of the length. Viewed from above the 
valves are very convex posteriorly, broadly ovate in form, and tapering to 
the anterior extremity. Margins and surface clothed with hairs. Colour a 
dirty green, varying in intensity; substance of tlve valves quite opaque. 
Under a high power the surface appears to be minutely granular. Setie of 
second pair of legs short. Post-abdominal rami very slender ; the claws 
unequal, and also very slender. Length ^ inch ; height 

Hot uncommon in pools about Dunedin and Taiori Plain. 

To be found all the year round. I have taken it in blocks of ice, and 
found it quite lively as soon as its covering was thawed. 

4. UUaralut, nov. sp. Fig A.8 and B.l 

Valves narrow oblong, compressed ; lower moi-giu nearly straight, upper 
eyenly and slightly ai'oliod, highest in the middle ; greatest height equal to 
less than half the leugth. Surface and margins quite smooth. Colour 
yeUcaddi-grey, dotted with irregular black or brown spots. Valves semi- 
transparent. Terminal setsa of second pair of legs very long and glumose^ 
Pnsi-abdmniniEd rami long, slender and smooth ; the two large terminal 
dUrSie bearing three stout teeth near theii* apex. 

Leng^ ; breadth 'yVtn. 

minute and very distinot species was found in pools of braoldsh 
! at Blue^ north of Dunedin. The specimen figured was a male ; 
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owing to the transparency of the shell the mucus*gland (testis ?) could 
easily be seen, 

Fam. IL Cythoridro. 

Superior antennao five- to seven-jointed, armed with sot© or spines ; 
inferior antonii© four- to five-jointed, without a brush of set©. Three pairs 
of feet, all very much alike, adapted for walking, PoKst-abdomeu rudimen- 
tary, consisting of two very small lobes. 

Genm L Cytbere, Miiller, 

Shell usually thick and strong, with a more or less rough and uneven 
surface. « Superior antenn© five- to six-jointed, spiniferous ; inferior anteun© 
four-jointed. Mandibular palxms three- to four- join ted, and furnished with 
a tuft of from two to five set®. Internal lobe of first maxill© well developed. 

1, Cythere atra^ nov. sp. Figs. A.2 and G.l. 

Valves subreniform, highest behind the middle, narrowing anteriorly, 
rounded posteriorly ; when viewed from above, narrow-oblong, evenly, 
convex, tapering to a subacute apex anteriorly, more obtuse posteriorly. 
Examined under a high power, the shell is seen to be sparsely covered with 
circular translucent spots, which appear black whence animal is within. 
Margin fringed with very short close cilia. Colour nearly black, opaque, 
except near the margins. Limbs yellowish. Superior antenn© O-jointed, 
last joint small, three preceding suboqual in length, set© short ; second 
joint fringed with minute hairs on lower margin. Inferior antenn© stout, 
with the last joint veiy short ; terminal claws short and uneven ; urticating 
seta bi-articulate, reaching to the extremity of the antenna. Limbs similar 
in shape, lengthening posteriorly. Length inch ; height inch. 

Among Jfefcr in shallow water. Otago Harbour, 

2. Cythere truncata^ nov. sp. Fig. 0.2 a-c. 

Valves sub-quadrilateral, highest in front, lower margin slightly hol- 
lowed in the middle, anterior extremity very wide and rounded, middle of 
upper margin falling slightly away ; posterior extremity with its upper half 
hollowed out into a deep oblique notch. When yiew'od from above, the 
valves are elongate-quadrilateral in outline, obtuse in front, sides nearly 
straight, and about even in width to the posterior angle, where they sud- 
denly fall away to the margin. Whole anterior margin fringed with broad, 
curved, and flat teetli, the rest all smootli. Surface irregularly |utted and 
grooved, marked with circular dots. Greatest lieight barely equal to half 
the length. The limbs of the animal are brownish-yellow in colour. Last 
joint of upper anteut:© only half as .loiag as preceding ) terminal set© stout. 
Urticating seta of lower antenna short, only reaching to middle of third 
jmnt, uniArticalato. Mandibular palp bearing three curved and pectiuately 
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fringed Botee. Terminal claws of the legs long and curved, those of last 
pair pectinately toothed. Abdominal lobes terminating in two short, 
unequal, fringed SGta 9 . 

Length ^ inch ; height ^^5 inch. 

In AUfce along with preceding species. Otago Harbour. 

Getim 2, Loxoconcha, (H.O.Surft, 

Valves sub-rhomboidal in shape, surface usually marked with fine con- 
centric pittiuga and circular papillae ; ventral margins forming a thin and 
more or less prominent keel behind the middle ; posterior dorsal margin 
obliquely truncate. Limbs of the animal slender and colourless. Upper 
antennse very slender, six -jointed, last joint very long, linear and bearing 
long, simple set®; lower antenna four-jointed, third joint long and narrow ; 
flagellum long and hi- articulate. Mandibular palp three-jointed, bearing a 
distinct branchial appendage. Lowest seta of the branchial plate of first 
pair of jaws deflexod. Abdomen terminated by a hairy, conical process ; 
postabdomiual lobes bearing two moderately long, suboqual seta. 

“ The genus is well characterised by the oblique ‘ peach-stone * outline 
of the carapace, and by the very slender setose, but non-spinous limbs of 
the animal.'* 

1, Loofoconcha pvnetata^ riov, sp. Fig. B .8 a-Zr, 

Valves of tlie male sub-rhomboidal ; greatest height less than two- 
thirds the lengtli ; extremities obliquely rounded, whole lower margin more 
or less flattened and keeled, minutely ciliato. Viewed from above, evenly 
convex, widest in the middle, and tapering to both ends. Surface marked 
with dark spots and numerous translucent punctations. Colour greyish, 
shining and somewhat translucent. Valves of the female rather longer, 
more reniform in outline and usually much more opaque; keel not so 
prominently flattened. Hinge processes well marked ; intervening portion 
of crenulated. Eyes distinct and separate. Superior antennee very 

sparingly setose ; set® long. Third joint of inferior antennae with two 
set® above the middle of the posterior margin, and pectinately toothed 
towards the extremity. Urticating set® reaching to extremity of antenn® ; 
glands large. Terminal daws of all the feet long and curved. Length ^ 
inch; height^ inch* 

Anaong^ seaweed, along with the two preceding species of Cythere^ in 
Otago Harbour. 

This appears to be a very variable species, particularly in the texture of 
the shell. In some the valves are nearly translucent, while gradations can 
be treoed up to complete opacity. 

Secu IL Myodocopa. 

ItuMor antenn® two-branched ; one braaoh rudimentary, the other 
many^jorniedi with long natatory set®; mandibular palp very 
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large, sub-pediform, genioulate, not branchial. Foat-abdomen with two 
broad plates, clawed. 

Fam. 1, Cypridinidffi. 

Superior antenna9 large, many-jointed, setiferous at the extremity. 
Inferior auteunce with the natatory branch nine-jointed, and furnished with 
ciliated set«e. Mandibles rudimentary ; palp large, pediform, four-jointed. 
Second pair of jaws with a large branchial plate. One pair of feet, vermi- 
form, annulated and armed with prickly spines at the apex, oviferous. Two 
compound eyes, and one large simple eye. 

Note. — In the Zoological Society Proo. for 1860, at p. 266, Mr. Baird 
has described, from the dried and bleached valves, a species of Cypridina (?) 
Not having seen his drawings, I^am unable to say whether it is the same as 
the species described by me, as Philomedits ayilis. The following is Baird'a 
description : — 

Cypridina zealanica, Baird. 

Carapace valves of an oval form, somewhat flattened, but convex in the 
centre and striated; the stride are numerous, close-set, and of a waved 
appearance. Surface of valves covered with minute punctations, which 
probably give origin in the fresh state to short hairs, though they are not 
visible in the dried specimens. The anterior extremity is slightly narrower 
than the posterior. The whole carapace is of a uniform white colour. 
Natural size one-fourth of an inch long, and one-flfth of an inch broad. 

Hab. — New Zealand. Two specimens were sent to the British Museum 
by the Bey. B. Taylor of Waimate in New Zealand, along with a oolleotkm 
of marine and freshwater shells, but without any history attached to them.’’ 

At p. 102 of the same volume this species is described as C. zealandka^ 
Genus I, Philomedes, LiUjehorg. 

Cypridina, Baird. Brit. Entom., p, 176. 

Philomedes, Lilljeborg; G. O. Sara ; Norman; Brady, Zool. Boo., Proo. 1871, p. 281. 

Shell of moderate strength and density. Superior ant^me six-jointed ; 
in the female short and thick, and bearing several subequal termii^ setes 
of moderate length ; in the male more elongated, tifi of the terminal setn 
of excessive length, the antepenultimate joint bearing a stout an^densely 
setose auditory fllament. Natatory branch of lower antennsa nine-joiiaMi ; 
in the female having the first joint very long, the rest shoirt and i^^quol ; 
iji the 'male first and third job^tslong, the second much lalboirm, the rest 

short and suhequal ; s^ndary J^nch in female indi8tincay.|bMted, setose j 
in the male long, three«jointed,t^e]iform« Mandibular linearly alike in 
both sexes ; in the female armed with mandibuliionn |e^sses and spines^ 
in ihe male bearing on the basal joint a smi^ tuberola^tiii two short hairs ; 
second pair of jaws in the lemaXe armed with mi^idibulifonn proceeset^ 
Wytm of the female small ,and ]^e*eoloured i of tbe m^e lar^Ci daep«red| 
imS «Emlt£Uttticularf 
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1. Pkilomedes agilis^ nov. sp. Fig. C.8 and D.l a-g, 

Mal^* — Valves, when viewed from the side, oblong; greatest height about 
two-thirds of the length, obtusely rounded posteriorly, beak not greatly pro- 
duced anteriorly ; superior and inferior margins evenly and slightly arched ; 
oral notch wide, margins more or less setose. When viewed from above the 
valves are narrow, sides nearly parallel, almost truncate posteriorly, tapering 
to an obtuse point in front. Surface marked with numerous circular pits, 
and several translucent spots in the centre of each valve. Behind each 
prominent eye- spot, is a more or less deep transverse sinus or depression, 
extending nearly across the whole valve. Colour of shell yellowish-brown. 
Terminal sotie of upper autennse nearly half as long as the antennse itself. 
Natatory branch of inferior antenna? (exclusive of seta?) exceeding in length 
the basal portion, second joint very short, bearing a straight plumose seta, 
equal in length to tlie third joint, which again is longer than the next six 
joints ; terminal setae about as long as the branch itself. Secondary branch 
with the basal joint short and stout, bearing short pluxpose setae ; second 
and third joints subequal, former with two seta? in the middle of external 
margin, latter curved, external margin denticulate and with a single seta on 
its inner margin near the base. Last joint of mandibular foot slender, 
twice as long as preceding, terminal claw subequal to it ; all the joints 
bearing several plumose setaa. “Oviferous feet’’ terminating in a vermi- 
form toothed extremity, bearing a pair of long spinose setas above and 
three beneath ; about five pairs of shorter spinose seta? on the annulated 
portion near the extremity. Post-abdominal laminaa terminated by three 
jointed and doubly-serrated claws, — the first very long, seoond only 
half as long, and third about half as long as second, — ^and about five 
smaller spines. Eyes large black. 

Female. — ^Valves somewhat larger, and much more circular in outliile, 
w^h this beak small and very slightly produced ; oral notch nearly rectangu- 
hir ; h^ht about three-fourths of the length ; easily distinguished externally 
from the male by the small size of the eye-spot. Superior antennie with 
the se^ at the extremity of the antepenultimate joint beautifully plumose, 
iiatatoiy branch of the inferior antennas with the first joint very long ; aQ 
the rest short and subequal ; no set® on the first three joints, those on the 
feurib, and sixth joints about as long as the basal joint and bluntly 
lathed ; the remainder (seven in number) very long and densely plumose ; 
iMondary branch rudimentary, with a few small setae. Eyes reddish. 

X^engih inch ; height -Jt i, 

SvFiimning actively in rock pools on the Taieri Beach. 

V . Order IL Oopepoda. 

^ jointed) {bmhag a buoUer endoaing the head And thorgx ; legs 

ihre mostly adq^ for swimming i ovavy external. 
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Fam, L Cyclopidm. 

Head consolidated witli thorax ; foot-jaws two pairs, generally small ; 
fifth pair of legs rudimentary ; eye single ; both of tlio superior antennfD in 
the male furnished with a swollen hinge-joint. 

Qmm /. Cyclops, Mailer, Fig. D.2 a~/. 

Foot-jaws largo and strong, branched; inforior antennte simple; 
external ovaries two. 

1. Cyclops nov(B-zealondi<jc, nov. sp. 

Female, — Cephalothorax greatly exceeding in length the three following 
segments, produced downwards in front into an obtuse beak. All the body 
segments rounded on their j)ostero-lateral margins ; segments of the 
abdomen slightly produced posteiorly above and below, last segment with 
the whole posterior margin finely serrated. Superior antenme fourteen- 
jointed ; last five articulations long and slender. Fioch joint furnished with 
one or more set®, which are most abundant on the basal joints ; terminal 
joint with one long and four shorter set®. Inferior aiitonuR) four-jointed ; 
first joint bearing at its extremity a long plumose seta, wliich exceeds the 
rest of the antenna in length ; second nearly smooth ; tliird with the inferior 
margin smuously curved and bearing about eight set® ; last joint terminated 
by seven unequal set®. Mouth organs as in C, guadricornis. Last pair of 
legs two-jointed ; basal joint very short ; second sub- triangular in shape 
and bearing three set®, the longest of which is plumose. Caudal lamell® 
about four times as long as broad, with a line of serrations down the outer 
margius. Betse sparingly ciliated near the base, but becoming beautifully 
plumose towards the middle and extremities ; inner seta longer than the 
abdomen, about eight times as long as the lamelhe ; outer seta about five 
times as long as lamell® ; a short-toothed seta on the outer margin at the 
extremity ; two more on the inner margin. Ovaries usually of a slate blue 
colour, broadly oval, only about half as long as the abdomen, and diverging 
somewhat widely from it, 

Male, — Smaller than the female and more active, similar in shape, but 
readily distinguished by the shape of the superior antenn®. These have 
the joints much more crowded together, and very flexible. Antepennltimato 
joint not setiferous; ultimate joint .^laving about eight set® on one ride, the 
last (and longest) being somewip removed from the smooth extremity, « 
These last two joints have an extremely flexible hinge, and can be bent 
completely bach so as to lie against the preceding joints. Fifth pair of legs 
as in the female. ^ 

<Jolour tisuaUy yellowish and semi-transparent, with numerous red or 
]l)rown oil i^lobulesp sometimes so encrusted with diatoms and conferyol4 ^ 
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growths as to be bright green. Eyo usually red, sometimes brown or nearly 
black. Length, exclusive of caudal setee, about inch. Occurs all the year 
round. 

This is a very common species, occurring in every little pool, and even 
in brackish water affected by the tide. It is extremely lively in its move- 
ments, and avoids danger with much more alacrity than the majority of the 
Entomostraca, darting away on the approach of a dipping-tube or other 
large object. 

From the figure in Dana’s Atlas of Crustacea (U.S. Explor. Exped.), 
this species appears to bo very near C, vitienaUf Dana. I have not seen 
any description however. 

Gcnm 11, Arpacticus, Baird, 

Foot-jaws forming strong cheliform hands ; inferior antennw simple. 
Ovary single. 

1. Aiyactimn bairdiiy nov. sp. Fig. D.B, and Fig. E.l. 

Body indistinctly ten-joiutod. Cex^halothorax x>i'odiiced downwards into 
a beak. Eyo usually crimson. Superior antonnro stout, composed of ten 
articulations, tlie last seven subecxual in length, but greatly narrowing, 
bearing numerous setas, which are particularly abundant on the third, 
fourth, fifth, and sixth joints ; one very long and stout seta from the fourth 
jomt ; last joint terminated by about five seta) of different lengths. Lower 
antenn® two-jointod; basal joint with a two-jointed, sotiferous appendage ; 
ultimate joint with about nine long set®. Mandibles strong. Posterior 
foot-jaws three-jointed ; second joint ovate, with a broad, flat margin 
furnished with two rows of small teeth ; third joint in form of a strong 
hook. First pair of feet with both branches three-jointed, external branch 
having the first joint short, bearing one strong seta, second much longer, 
with seta on each side, last joint very short and terminated by about five 
somewhat curved sot®, the largest of Uiem being somewhat serrated on its 
inner margin ; internal branch with first joint very long, second short, and 
third in the form of a long, slender hook. Second, third, and fourth pairs of 
legs somewhat similar in shape, with the external branch in each longer 
than the internal, and all furnished with numerous sot®, the longer of which 
are beautifciUy plumose. Fifth pair with both branches formed of a single. 
Marly circttlar joint, bearing five set® at the extremity^ AH the logs more 
ptltaBe serrated on the margins. Abdomen cylindrical, tapering posteriorly ; 
posterior margins of segments minutely serrate. Bilobed extremity bearing 
jpn each side one seta, wluoh exceeds the abdomen in length, one about a 
fhird as loi^, and four short ones. Ovisac large, usually exceeding the 
abdomen in diameter, and reaching to about the penultimate segment. 
Length ^ of an inch. 

atmdantly among Bhore*^«e in Otego Harbour, 
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Legion 11, Branohiopoda. 

Brauohitt attached to the legs ; legs from four to sixty pairs. 

Order J, Phyllopoda. 

Legs from eleven to sixty pairs in number; joints foliaoeous and 
branohiiform, chiefly adapted for respiration and not motion ; eyes two or 
three, sometimes pedunculated; antenme one or two pairs, neither adapted 
for swimming. 

Fam, h Apodidflo. 

Feet sixty pairs. Antennas— only one pair — short, styliform. Eyes two, 
sessile. Body multi-articulate, the greater part covered by a shield-like 
carapace. 

Genui L Lepidurus, Leach, 

Last segment of the body produced into a lamina, which projects to 
some distance between the caudal filaments. First pair of legs short. 

1. Lepidurus kirldi^ nov. sp. Fig. E.4. 

Carapace very broadly oval, covering nearly the whole abdomen, very ‘ 
membranous. Keel visible along the whole back, becoming more prominent 
at its posterior extremity. Posterior notch with firom eleven to thirteen 
acute teeth, inter-dental portions smooth. Edges of the carapace very 
slightly serrated towards its posterior angles. Appendages of the first pair 
of feet more developed than is usual in the species of this genus, external 
branch being about one-fourth as long as the carapace. Segments of the 
abdomen studded with a row of numerous, stout, curved spines. Caudal 
lamella oval, evenly rounded at the extremity, margins finely and acutely 
serrate; dorsal row of spines extending about two-thirds of its length. 
Caudal setae more than half as long as the body, densely hirsute. Colour 
pale olive green. Length, including caudal lamella, 1*25 inch ; breadth of 
carapace (about) *75 inch. 

Wellington, T. W. Kirk, junr. 

2. Lepidurus compressus, nov. sp. Fig. E.5. . 

Carapace oval, not spreading, but somewhat arched, hardly covering the 
abdomen, keeled only at the extremity. Posterior notch very deep, wi^) 
about twelve very small teeth, and minute serrations between. Lower 
margin of carapace smooth. Appendages of first pair of feet short, hardly 
extending beyond edge of carapaibe. Segments of abdomen with a row ci 
small, straight ii^ines. Caudal lamella as in the previous species, but with 
the keel extending to its extremity, and sparingly toothed* Caudal sete 
densely hirsute, not half as long as the body. Colour dark olive green, 
Lto^ ^8 inch ; breadth only about *8 inch. 

CojOeeh^ by Prof. Button in pools at Waikouaiti^ an4 
(LakeWakatipu.) 
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It is with oonsiderable hesitation that I advance the above as 
species. As Sir John Lubbock states (Linn. Soo. Trans. Vol. XXIV., p. 206), 
the relative length of the carapace and the form of the caudal lamella v^ 
so much in different individuals, even when taken from the sam^ poo , ^ a 
they do not constitute good characters on which to found new specif 
Though the specimens examinod by me were sufficiently distinct to be 
readily recognised and separated into two lots without any close ^ investiga 
tion, yet I am inclined to think that both constitute only varieties of a 
wide-spread species. In fact. I should be inclined to include under one 
species, L. productua, Bose., from Europe, L. viridU, Baird, from Tasm*^, 

L. angaeii, Baird, from South Australia, and perhaps even L. glacudte, 
Eroyer, from North America. 

Order 11. Cladooera. 

Legs four to six pairs, chiefly branchial ; eye single and very large ; 
antenna two pairs, inferior large, branched, and adapted for swimming. 

Fam. J. Daphniad®. 

Superior antenn® small ; inferior largo, two-branohed j legs five (or six) 
pairs, all enclosed within the carapace. 

Genus L Dai>hma, MiiUer. 

Hoad produced downwards into a more or less prominent beak. Supenw 
antennffi exceedingly smaU, one-jointed, and situated under the beak; 
inferior large and powerful. 

1. Vaphnia obtusata, nov. sp. Fig. E.2 a-e. 

Carapace (viewed lateraUy) oval, broadest below the middle, obtuMly 
pointed below, infero-auterior margin oblique ; anterior margin round , 
finely oiliatod. When viewed dorsaUy. the valves are narrow-obovate m 
shape, tapering downwards. Head small, produced into a ve^ o tuso 
beak. Inferior antenna comparatively small as compared with Europe^ 
BpeoieB.not more than one-fourth the length of the carapaoe. Su^nor 
antemue very minute, thick and sUghtly curved, with a few very dehoate 
cilia at the extremity. Eye moderately large. Abdominal segment beanng 
two filaments. Caudal claws long, slender and curved, serrated 

below. Iiowet edge of abdomen with numerous curved teeto. 

ISie whole carapace is semi-transparent and closely stoted. 

'Ijisngtb ^ inch. Occurs in great abundance in still water in neigh- 

bnurhood of Dnnodin from October to May* 

yotukg arc very abundantly produced, over thirty sometimes occur 
^ witiiin the valves of the parent. Before leaving this ehelter toey am 
weU-d«vd«^ and able to swim about freely. At this eady 
: esawpace is sttbquadrate in shs^pe, and both 
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This species is very distinct in general shape h'om any European form» 
which are all more or less acutely produced inforioiiy, and it also has the 
antennae very much shorter than is usual in the genus. 

-0 Fam. IL Lynceida^. 

Superior antennae very short ; inferior of moderate size, branched, each 
branch three-jointed ; legs five pairs ; eye single, witli a black spot in front ; 
intestine convoluted, having one complete turn and a half. 

Genus L Chydorus, Leach, 

Nearly spherical in shape ; beak very long and sharp, curved downwards ; 
inferior antenuao very short. 

1 . Chydorus niinutus, nov. sp. Fig. E .8 a. 

Oarapaoe broadly oblong in young specimens, becoming more spherical 
in adults, dorsally rounded ; antoro-inferior margin oblique, fringed with 
rather long cilia. Beak long, very acute. Eye rather small ; eye-spot not 
half as large. Superior antennao very small, blunt, with a few very delicate 
sete. Inferior antennse short ; lower branch with two sette from extremity 
of last joint; upper branch with one seta from the penultimate joint, and 
three from the last joint. Abdomen strongly serrated on the inferior 
margin, with the terminal claws short and curved. The postero-dorsal 
border of the abdomen furnished with two hlamonts. Length about 3 ^^ of 
an inch. 

Very common in ditches, ponds &c., near Dunedin, from October to May. 

In the larger specimen figured, a solitary young one was inside the 
carapace of the parent. This was well-developed, having the eye and eye- 
spot prominent, and apparently all the limbs perfect. 

Biblioorapbt. 

£aird *8 British Entomostraca. Micrographio Dictionary. G. 8 . Brady 
on Ostraooda, Zool. Soc. Pruc., 1871; Zool. Boc. Trans., Vd. V., p. 859 ; 
and Linn. Soc. Trans. XXVI.. Dr. Baird (Apodidse), Zool. Boo# Proc., 
1850-52 and 1866. Sir John Lubbock, Linn. Soc. Trans., Yol. XXHl., 
1860. 

DESCRIPTION OP PLATE XI. 

^ ( The tmali numbers represent the linear magnifying power,* j 

Fig. A.I. Cypris ciliata: (a) superior antennie; (5) inferior antenutt; <i}) pattUm of 
mandible ; (d) first pair of fret ; (e) second pair of fret ; (/) post-abdominal 
ramus ; (g) portion of yalTO. 

9. Cyprie viridis : {a) superior antemuB : (b) inferior antennee ; (e) portkm ol 
mandible; (d) first pair of fret; (s) second pair of feet ; (/) post-abdomiaail 
ramus^ (p) p<»tion of valye. 

y, ;pyprU (a) mucus-gland (of Brady) ; (b) poit^atkUmOtial ramai. ! 

> «IUissan|mb#msli«un^ astheorlabua plates 
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9ig. B. 1. Cyprii Uttorall* : (a) superior antotman ; (6) inferior antennas ; ( c and d) first 
and second pair of legs. 

3. Cythere atra : (a) portion of valve ; {b and n) legs of first and second pairs. 

8. Loxoconcha p^inctata : {a) aiiperior aotenute ; (b) inferior antennas ; (c) man- 
dible ; (d) maxillte ; (r) third pair of legs ; (/) outer margin of valve ; (p) 
hinge-line ; (/i) abdominal lobe ; (^) post- abdominal ramus. 

Fig. 0. 1. Cythere atra : {a) superior antennas ; (&) inferior antennee. 

2. Cythere truncata : (a) superior antenna^ ; (6) inferior antenna) ; (c) mandible. 

8. Philomedes agilU : (a) central portion of valves showing lucid spots ; (^) x>or- 
tion of seta on natatory branch of lower antenno), female ; (c) secondary 
joint of lower antenna)* male ; {d} same, female ; {e) extremity of oviferous 
foot. 


Fig. D. 1. Philo}nedeM agilU : (tt) superior antennie, male ; (b) same, female ; (c) natatory 
branch of inferior anteniuv, male ; {d) same, female ; (a) mandibular foot ; 
(/) pest-abdominal lamina} ; (p) second muxilhe. 

2. CycUypi novtf zealanditp, female : {a, b) superior and inferior antenna); (d) second 
foot-jaws, outer branch ; (c) inner branch ; (/) leg of third pair; (p) leg of 
fifth pair ; (//) caudal lamollte and setre ; {k) second segment of abdomen 
witli triple spines ; (1) superior ontonnie of male. 

8. Arpacticiu bairdii, female : (a) foot-jaws ; (b) first pair of legs. 


Fig. E. 1. Arpactiat'S Imirdii^ female : (a) inferior antenno) ; (b) superior antennie ; (c) 
cephalothorax from above ; (d) third pair of legs ; (e) fifth pair of legs ; (/) 
abdominal segments and caudal sette. 

2. Daphnia obtmata : (a) head, seen from above ; (b) superior antennas ; (c) 
mandibles ; (d) extremity of abdomen ; {e) young, taken from carapace of 
parent. 

8. Chydmu minutui : (a) inferior antonnie ; (b) superior antennas ; (c) extremity 
of abdomen. 

4 . Lepidurus kirkii : (a) foot of the first pair. 

5. Lepidurut oofnpreitut ; (a) foot of the first pair. 


Am, XXn« — On Desis robsoni, a Marine Spider^ from Cape Canipbett* 

By LnBWBLLYN Powell, M,D, 

IBiod btfore the PhiloeophicaX ImUtute of Canterbury ^ 7th Kovmber, 187fi.] 

Plate Xn. 

{ir tibfi t^tfa volttme of the Transactions, p. 200, is a short description of 
a ipidor^ discovered inhabiting old Litkodomus holes, beneath the surface 
^ jMilid pools^ by Hr. 0. Bobson, at Cape Campbell. Dr. Hector in a note 
that thit spider Is aJlied to the genus Argyronm, and proposes for it 
Argfmeita mwina, 
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It scarcely needs mere than a glance, however, e* the lip and m.^ to 
decide that Ls interesting spider does not belong to «. b^ 

indeed that in the form of these appendages it differs very stntogly fr 
Sat LT Dr. L. Koch describes two closely allied species (Arachnid^ 
Australiens p. 346-861, plate xsix., figs. 1 and 2) roferrmg them e 
genus dJ. founded by Walckenaer on a single species, Dm* <ly*d«roni« 

^^^^"^e^^ollowing are the characters of the genus Dm$, as given by 

^"^^Bye^glit, in two lines, the anterior very close to the anterior marg^ 

of the cephalothorax, curved backwards, and forming mi open 

eyes forLg the intermediate square, larger than the lateral eyes, which 

are situated on a slightly raised tubercle. 

.• Lip elongated, with paraUel sides, deeply notched at its extremi^. 

..MaiiUffi straight, diverging, dilated at their base, pointed at their 

strong, suited for running; the anterior longer than the ^stMior ; 
the first pair the longest, the second next, the third pair ihe 

The above characters are supplemented in the description of the specie# 
D«M dysderoida, wliich 1 subjoin. 

“Abdomen oval, convex above and below, of a uniform pale ®®P 

lothorax, mandibles, sternum, legs and palpi coral rod. Mandibles long 
and strong, directed forwards. 

“New Guinea. Quoy and Gaimard. 

“ Aspect of DyBdera erythrim. Cephalothorax as long and a# large as the 
abdomen, sides almost parallel, scarcely at all narrowed anteriorly, flattoc^ 
Sternum without spots, without eminences, and clothed at the insertion oi 
the logs with yellow hair. The mandibles are very strong, directed forward* 
as in Dysdera, os long as the cepthalothorax, cylindroid, with the olawa 
a red brown, elongated, half opened and not completely folded back m the 
moove which last is toothed. The teeth are prominent and number ei^t 
« nin^ as in Dyidera erythnna. The legs have the tarsus provi^ with 
three daws, of which one is very short and almost hidden in the hairs.” i 
The agreement of our spider with the above characters is so dose that 
thare can be no doubt as to the propriety of placing it in this genus. 

Desis robsonif nov. »p* 

^^j^.__Oe^alothorai moderately dark mahogany brown, darkening 
tomvds the fedal border, paling towards the sides and posterior border of 
the ihoraqt, sparingly dothed with short hairs. Angles <rf Ifce «|pat hot* 

Aasaa with black. ■ ■ , ~ 

• Vol* 1# p* 6X0» pUte flo* a 

f Blitdyg dM 




Powell. — On Dosis robsoni. 


265 


Falces a rich red brown, glabrous above, hairy beneath, inner and 
upper border fringed with long coarse dark haira. Fangs very dark red 
brown, nearly black proximally. 

Sternum yellowish brown, with a dork edge, clothed with yellowish 
white hairs. 

Lip and maxillce reddish brown, both with a pale border anteriorly, 
clothed with yellowish white hairs, inner border of maxillsB fringed with 
long coarse dark hairs. 

A^bdomen greenish grey, in some specimens yellowish grey, paler beneath, 
thickly clothed with yellowish white and dark hairs intermixed. 

Coxal joints of legs yellowish brown. Legs otlierwise same colour as 
abdomen but yellower, anterior pair inclining to brown, in some speoimena 
much browner than in others. 

Palpi yellowish brown. 

Ceplialothorax nearly one and two-thirds longer than broad, sides nearly 
parallel, scarcely contracted anteriorly, and cut off nearly square, sides of 
thorax only shghtly rounded ; longitudinally a very flat uniform convexity 
above, becoming somewhat more abrupt anteriorly, transversely only 
moderately convex. Normal grooves of thorax feebly indicated by darkish 
lines. A short deep median groove to thorax. 

Mandibles equalling the cephalothorax in length, directed nearly straight 
forwards, oylindroid and robust, immediately beyond their origin on upper 
and outer side is a small promiueut ovoid boss. 

Upper border of groove for fang, armed with six teeth, the first sm^ 
and rather remote from extremity, the second the largest of all, the other 
four smaller and regularly diminisliing. Lower border armed with two 
teeth, the first close to the insertion of the fang, moderately large, the 
second quite small and on a level with the first of the upper border. 
Fang long, rather straight. Eyes of very uniform size, the posterior middle 
pair being the smaEest ; disposed in two rows, the anterior straight or 
curved very slightly indeed, the opening of the curve being forward. The 
posterior row nearly straight, but in consequence of the small siae of the 
middle pair a lineHouchiug their posterior margins would be slightly concave 
ba<dtwards« 

Anterior middles less own breadth from border of &ce, lateral 
middles almost on border. Anterior middles separated from one another 
Iby and from laterals by more than twice own diameter. 

i^<nAetior middles more than own distance from anterior middles and nearly 
' ilhnes 0^ jBsmeter apart, the same distance from posterior laterals. 
! diameter apart. Anterior middles situated 

look directly forwards; anterior laterals 
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eituated on a very slight emineuco common to them with the posterior 
laterals, they look forward and slightly outwards. Postenor middles look 
upwards, posterior laterals, upwards and outwards. 

Btemum a long heart-shape, fiat, with concave emarginations opposite 
the coxfe. 

Lip twice as long as broad, tongue-shaped, sides nearly parallel, but 
narrowing somewhat anteriorly, towards its origin it is pinched in and then 
widens to its insertion. Its anterior border is notched. 

Maxillae cut obliquely away from the lip and running to a sharp point 
anteriorly, outer border rounded, pinched in anteriorly to the insertion of 
the palpi, flattish, but becoming more convex towards their insertion. 
Abdomen ovoid. Spinnerets short, diverging, the upper and low^er pair 
rather longer than the middle pair. Legs long, slender, clothed with 
yellowish white hairs intermingled with brisHos at distal end of third and 
fourth tibial joints. 

Tarsi have three claws, the tw’o principal claws deeply combed, the 
posterior claw small, inconspicuous, not combed, and abruptly bent just 
beyond its origin. 

Male palpi long, slender. The radial joint has on its outer side a 
bifurcate process, the lower segment thin, broad, aiid flattened, yellowish, 
with the upper border thickened, and dark brown, the upper segment thick, 
very much narrower than the lower sogmexit, from which it is slightly 
turned away, blunt at its point, dark brown. The digital joint ovoid, pro- 
longed, and tapering distally, and provided at its extremity with short, stout 
spines ; the palpal organ has a coiled cirrhus about three-fourths the cir« 
oumference of the organ in length. The palpi are clothed with abundant 
long hoiz's. 

Msibubsmbsts. 


Total length 
Oephalothorax . . 
Faloes . • 
Abdomen 
Leg of 1st pair 
„ 2nd „ 

H ^*'d- ff 

H I, 

Male palptti . . 


M. 

0*016 
0 0042 
0 0042 
0006 
00146^ 

0-009 h* • second iqf>eol 2 neti. 

0-0106^ 

0-0076 


Colouring as male* Cephalotborax more convex above4 
Palces slightly shorter but more massive. Fang thicker and strong^^ 
Epigyiio pale-yellowish* A small concavity with a denticle on either 'sli d e 
pohitirig inward, posteriorly a short blunt process directed backwards^ 

D0li$ foUoni is excedingly like Desk martemii (Eocht Arachn* 
which it ahK> resembles in its marine habits^ This is so hiteresthig $ 
joeake no for quoting Ihr* Koah*s remarks k full 
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“1 received from Dr. E. v. Martens, of Berlin, a third species of this 
interesting genus (Dm^ marttnsii}. It was collected by him on coral reefs 
at Singapore, and kindly given to me for examination. This species is 
remarkable in tliat it has established itself in these reefs which are only 
temporarily uncovered by the sea ; Herr v. Martens has found many speci- 
mens of the spider in this locality. j{< h* * 

* That the species discovered by Dr. E. v. Martens and Dr. Johswick,*** 
can really, like our indigenous Ar{fyroneta aquatim. Cl., live under water, 
is to me doubtful in the highest degree, for it is wanting in the outward 
visible signs of the breathing apparatus which corresponds to such sub- 
marine mode of life, and which has been anatomically demonstrated in 
Argyroneta aquatka^. It also speaks against it that yet another species of 
spider, an Attay was found on the same coral reefs, and wo may assume 
with all certainty that tliis is a true terrestrial form. I opine that these 
spiders, perhaps, in foniier times, were floated in an accidental manner 
from the land to these reefs, and now live in the holes of the coral bank, 
within which they withdraw at the time of flood, and which tliey close 
against the entrance of the water with a thick w'eb. Wlien once 

both sexes had been transforrod to tho coral reefs, Desk martemii would 
increase and form a colony there.” 

I take the liberty of quoting a further vahiable communication from 
Dr. E. V. Martens on the discovery of this interesting spider, as follows: — 

‘^During my residence at Singapore, in October, 1 B 61 , I repeatedly 
visited a coral bank in tho neighbourhood of Now Harbour, of which large 
tracts wore exposed above water during the chb, at tho times of now and full 
moon. My attention was chiefly directed to Crustacea and Mollusca; I tore 
off pieces of coral and broke them up to got at the oroatures hidden within. 
To my astonishment I several times observed spiders hurriedly escaping, 
the idea occurred to mo at first that we ourselves had brought them from 
the shore in our clothing. I generally went with the late staff-surgeon. Dr. 
Johswiok, in a little skiff pulled by a Chinese from the frigate ‘Thetis ’ 
which lay in the roadstead, or from the town, distant about half-a-league 
&om the coral reef. This suspicion was rendered unlikely by the frequent 
repetition of the event, and conclusively disproved, as Dr. Johswick found a 
vreb of undoubtedly one of tliese spiders in an old dead mussel shell, between 
tbe coral, stretched sheet^like in the cavity of the shell.*'}; 

* Sitstmgfberichi dor G^eaellsohalt KaturforsohendGr Freunde zu Berlin vom Mai 94, 
to64, p, 10, 

f ‘‘Biuiga Essultate aua Untersaehangen liber die Anatoxnie der Spiunea,** 

Ar^ flir Anat. xmd Phyaiologie,’' 1842, p. 800 ; und M^e ‘^Ueber die 
** Keue 0 te Bebriften dor Naturhistodschen OeeeUaobaft,*’ 
^ Baud Hit. t, p. 98. 

J Kooh, Awwdi. AUitr,, pp. 640, 850, 
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disooTery of Detu tvb$oni, and its highly a^natio and thanne habits, 
dear up Dr. Kooh’s doubts as to the voluntarily aquario habitat of Dmi 
martmuii. 

In reply to some ouquiries of mine, Mr. Bobson gives the foUowing 
additional information as to the mode of life of this interesting spider s—— 

“ The nests of this spider do not, in my opinion, occur below low water; 
but it is difficult to state positively. The month of the UthodnmuM hole in 
which the nest is made is often, if not always, under low water in a tidal 
pod, and the nest is only to be got at by breaking up the rook with a heavy 
^ftiYiTn nr- The Spider, when going to the bottom of a pool, on being die* 
turbed, does not take down an air-bubble so far as I could see, and is able 
to live a considerable time without air or only the small amount to be found 
in sea- water. I have kept them alive for several days in a bottle quite fulL 
The cocoons of eggs are found at the end of the hole and always quite dry. 
I have not seen these spiders at any place but Cape Campbell, and there 
not far above low- water mark, there being many feet of water over the 
rocks in which they live at high tide." 

Further observations on the habits of this spider are desirade. An 
f,»nTnina.t;nTi of thoir uests might disclose the nature of their food. Also, if 
Mr. Bobson is correct in stating that the mouths of the holes in which they 
live are always below low water, how are they suppUed with air ? A careful 
comparison of Dm* rnbtoni with Kooh’s description and figures of Dtm 
martenaii, shows that these two spiders differ very slightly. The posterior 
pair of legs are much shorter relatively in Dm> robaom. The posterior row 
of eyes in Desia marUnaii are concave anteriorly, in D. rolmni very slight^ 
concave posteriorly. The process on the radial joint of the male palpus 
differs in form in the two species, and there are only six teeth to the upper 
of the fang groove in Dm* robtoni, there being seven in Detit 
martemiu Walckeiiaer's diagnosis of the genus founded on a single i^eciss 
needs revision now that three more species have been disoovered. 
arrangement and relative proportionate size of the eyes and the length of 
the legs vary from the oharacters as laid down by him in the Histoiro^ 
Apfores.. 

DB80BIPTI0K 07 FIATB ZQ. 
fobtofii. 

1. showing form and relaiiTo pfrqportioits of oophaloihosia; and iilosis 
Sh Tiow to show elevation of osphalathanu(i femaU* 

8« JUierior view of oapot sho^g anangemant of eyes. 

■ , , and jetots of palpus, male, as fooim bsnsaUi, 
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Abt. XXIII. — Xate$ on the Anatomy of Begaiecus paoificus, von HawU 
By Llewellyn Powell, M.D., F.L.S. 
before the Fkilontphical Imtitute of Canterbury y Hlet February y 1678 .] 

Db, Hxkst, iu the doaoription of Regaleom pacifieiUy* speaks of the silTory^ 
or rather, to my eye, steely coating which ooutributes so greatly to the 
beauty of this splendid hsh. It is impossible to reproduce it either in a 
drawing or to poi*petaate it by any mode of preservation, as it is detached 
by the slightest touch, leaving a slimy, silvery patch on the finger. Tins 
coating has been described as consisting of minute scales by one observer, 
and by another as scales resembling those on a butterfly's wing. Such is 
not, however, the case. It is evidently a secretion similar to the slimy 
mucus which many other fishes secrete so copiously. The microscope 
resolves the steely layer into myriads of exceedingly minute crystalline 
needles, or elongated tabular prisms with oblique ends. The largest have 
a length of inch by ^ breadth. These crystals show a 

beautiful metaUic lustre, are not perishable, do not polarize light, are 
immediately dissolved in liq. potass., but are insoluble in strong acetic 
acid. I cannot ascertain the nature of the silvery coating found in the 
ewim-bladder of certain fishes, such as Atherinay which was formerly used 
in the manufacture of artificial pearls. It is not improbably of a similar 
nature. 

The scides of the lateral line are peculiarly formed, being very long in 
proportion to their breadth. Their length slightly exceeds inch, while 
their breadth does not exceed inch ; one extremity is slightly expanded 
or spoon-shaped, the other extremity contracting abruptly to a point which 
articulates firmly with the dilated extremity of the following scale. These 
scales appear to mo to be tubular, but I cannot be certain of this as they 
shrivelled in drying. 

I noted a few points in tbe internal anatomy. I regret that as daylight 
was closing, and it was necessary from the extremely soft and watery nature 
of the integument and the flesh to use despatch in order to save the Skin in 
good condition, I was unable to make a more thorough examination ol this 
interesting fish. * 

The gullet terminated Ut 2ft. Tin. from the snout in a remarkably 
elongated muscular stomach, prolonged backward as a kind of o»cum to a 
le^th of 4ft. and about 2in., extending 2ft, Tin. beyond the vent in ft 
diverticulum from tbe peritoneal cavity, and becoming narrower and more 
ghd mmre attenuated until it becomes so exceedingly thin and delicate that, 
with the utmost eare in dissection, the extremity was tom and imperfroL 
The pylorus was seated immediately by the side of the cardiac orifiee, 
hfth^ provided with a stroi^ muscular ring, the duodesma, if one may 
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speak of the oommeucement of the intestine, passed directly forwards » 
plunged immediately into a cylindrical mass of densely packed pyloric 
pancreatic c«eca. Those wore short, adherent to ono another, and so closely 
mossed that the intestine appeared to have no proper wall, appearing more 
like a broad glandular duct ; on cutting into the pancreatic mass, a white 
chylous fluid exuded abundantly. The glandular mass was 16in. long by 
more than Sin. bi <nid. At its extremity the thin-walled intestine emerged 
&om the pancreatic mass and turned abruptly backwards, passing without 
any convolution to the vent. It was full of a grnelly fluid. 

The stomach exliibited, in its anterior part, strong longitudinal 
muscular bundles becoming more and more attenuated as they proceeded 
backwards. It was empty, being merely coated with a layer of mucus, 
stained of a pinkish hue, with dark red particles here and there. A 
microscopic examination of this mucus made with the object of determining 
the nature of the food of this deep-sea fish, discovered myriads of minute 
conical calcareous bodies, some of them perforated longitudinally, having a 
very uniform size of about inch by inch broad at the base. I do 
not know what these may be, but am inclined to think that they are the 
cutaneous species of some echinoderm. 

The fish was a female, the ova exceedingly minute and undeveloped. A 
single oviduct, divided 12 inches anteriorly to the vent into two cylindrical 
ovaries, these ran forward to a point 17 inches posteriorly to the snout, the 
right being somewhat smaller than the left, they each terminated in a 
strong suspensary ligament. 

The large liver, of a most beautiful vivid orange tint, weighed 4B>. 124 os* 
It was cleft into two longitudinal lobes ijosteriorly ; tliere was also some 
minor lobation, one smaller lobe overlapping the large gall bladder which 
was full of dirty watery fluid. The liver overlapped the pyloric mass which 
was entered by the ductus choledocus. 

The kidneys had the usual situation and appearance ; their length was 
2ft. Bin, There was no swim-bladder, and of the dorsal bladders spoken 
of by Mr. Travers I need hardly say there was no trace. It is evident that 
the curious spaces left by the detachment of the strong longitudinal 
intemuscular septa were mistaken for bladders by that gentleman. 

The skeleton consisted of the softest cartilage ; it would have been a 
matter of the greatest difficulty to isolate and preserve it. 
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Abt. XXIV. — On the Brown Trout introduced into Otago. By W. AbthuBiG.E* 

' [Read before the Otago Imtitutet 9th July^ 1878.J 

Plate Xni. 

Thb principal object of this paper is to put on record those facts which have 
been ascertained, connected with the acclimatization of trout in Otago. The 
present time is in many respects peculiarly suitable for observing how exotic 
plants and animals adapt themselves to the conditions of life in New Zealand, 
into which they have been recently introduced. It is equally true, and has 
been advocated before now, that observations constant and careful should 
be uudertakon by all the fiicnds of sciciico, on the effects of colonization 
upon the native flora and fauna ; because the existing circumstances under 
which these are placed are in a state of progression and change, while the 
old conditions will soon bo things of the past. So also with our trout, for 
in twenty years hence the banks of many streams, which at present in a 
state of nature supply certain food, will be cultivated and probably yield a 
totally different description of food, while the trout tliomselves will be much 
more numerous and, I am afraid, of a smaller average weight. The 
opportunity can only occur once, of observing the immediate results of 
stocking any stream with trout. Thorefore it seems to mo a reasonable 
precaution to publish periodically an account of the progress of our know- 
ledge, and as a contribution towards this object I have selected the special 
subject of this paper, being one in which I have always taken much 
interest. 

1. Distribution and Growth of Trout in Otago. 

The first successful hatching of trout (Salmo fario) in Otago was in 
October, 1868. This was achieved by Mr. Clifford, then Curator to our 
Acclimatization Society, who went to Tasmania, and got from the natural 
•pawning-beds at the breeding-ponds of the Plenty, 800 ova, whereof 720 
were hatched out as above at our Opoho breeding-ponds. Part of this lot 
was sent to Lake Wakatipu, but all the young fish died on the road. The 
remainder seem to have been sent to Mr. Young, at Palmerston, i^id ifvere 
turned out in the mill-race on that gentleman's property* A year after** 
wards one of these fish was caught, and foimd to be seven inches in length. 
In October, IMd, the second shipment of 1,000 trout ova was brought from 
Tasmania by Mr. Clifford, and placed in the breeding-boxes at Opoho, the 
Water having a temperature of 44^ Fah. The fish from these two lots of 
<orout ova form the original stock, which were liberated in our streams in 
Notepiber, 1869, and from these and their descendants the ova for stocking 
the riyen^ in Otago have been obtained. I append a table published 
% Aedimattsation Society, showing the rivers into which young trout 
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hiiTe been put, their number, and the years in which this was done. 
Altogether, 64,810 young trout have been liberated in 164 rivers and 
streams in Otago up to December, 1877. 

As showing how soon and easily confusion may arise for want of a few 
precautions, I may here mention that beyond the general fact that our 
breed of trout is believed to be from a Tliames tributary, we really do not 
know much about them. It is true that the trout in Tasmania, whence 
ours were brought here as their ova, wore got from England, but 
what particular stream to trace them to seems from all I can learn to be 
now impossible. Prom notes kindly given me by Mr. Howard, of the 
Wallaoetown salmon-ponds, it appears that three lots were sent to Tasma^ 
nia, which turned out more or less successful. Of these, Mr. Francis 
Francis sent one from the Weycombe, Bucks, and another from the Wey 
at Alton, Hants, and Mr. Buckland sent one lot from Alresford, on the 
Itchen, Hants. If I am not able to^ say, therefore, to which place the 
descent of our trout is to be traced, or if each of the places named has not 
a joint honour in their parentage, I think yon will agree that we have got a 
very handsome and valuable variety of Salmo fario. 

Growth of the Trout. — 1 will now proceed to lay before you such foots as 
I have been able to collect, tending to show the probable rate of growth of 
trout in our rivers, under the conditions of the state of natufe which existed 
when these fish were first turned out and which still hold good for most of 
our streams, and particularly that no trout are ever known to have pre* 
viously inhabited these waters. The rivers that I shall refer to are the 
Shag, Water of Leith, Lee Stream, Deep Stream and Upper Taieri, not 
because we have not information of the success of trout in other streams, 
but because such information is os yet rather general and indefinite. 

Shag Riv^. — In the year 1868, young trout, 75 in number, appear to 
have been put in Mr. Young's mill-race at PaJmerstoni as already men* 
tioned, and in 1669 there were 58 liberated in Shag Biver. The ix^*raoe 
has communication with the river. After this, the first specimens I am 
aware of, caught in tins river, are those taken in 1874, and whiob are now 
preserved in the Otago Museum. The male fish (one of these) was taken in 
!!jun6 of that year, and weired 149)8. The female (the other) was taken in 
July, and weighed 16^9 )b. Now, comparing the above dates, we find that 
the greatest poM>U age of these fish could not exceed six years. Thit 
indicates an average growth for the male fish of 2^9)8. a year, and of 
a ywe for the female. But 1 am inclined to believe tiiai for the first year 
or ^hteen months kout do not attain that average in our ^ams, or At all 
eyents in the Shag Biver# A certain amount of ootrohoration aris^ firom 
Ihs I hafe alluded to above^ df lir. Olifford catebiug oiie of tiat IfilNf 
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trout in 1869, and finding it moasure seven incbos, which would represent a 
weight under half a pound. If we say then that the above two trout 
attained a weight in the first year of even one pound, then their subsequent 
average growth must have been 2Jlbs. and fVIbs. respectively, yearly. 

Water of Leith, — In 1809 the first trout were put in this stream, 76 in 
number, and additions have from year to year been made to this and other 
rivers to keep up the stock. In the end of 1874 and beginning of 1876 the 
Leith was opened for angling, when the largest trout cauglit weighed Bibs. 
In August, 1875, among a number of spawning fish taken, I saw one 
which must have weighed 71b3. Mr. Deans, the curator of our Acclimatiza- 
tion Society, informs mo of a male trout taken in the Leith, in 1877, which 
weighed 12 jibs. ; and in February of this year a gentleman caught a female, 
while fishing with artificial minnow, which weighed lOlbs. This latter fish 
I saw ; it was a very wolhsliapod specimen and in excellent condition. It 
is certainly astonisliing that trouts can attain such weiglits in so small a 
stream running through a city like Dunedin ! The average yearly growth 
of the largest of tlieso trout — viz., the male fish — is a little over Ijlbs. — on 
the same supposition as I used regarding the Shag River fish — viz., that it 
was one of the fish put in in 1809. Any other theory will, of course, give a 
more rapid growth, but I do not consider it safe to err in that direction. 

Lee Stream, — Trout wore, to the number of 98, put into this (which has 
become the favourite angling stream of Otago) in the year 1869. No other 
lot of trout has ever been added, yet these 98 young fish have stocked the 
stream throughout its whole course of some twenty miles from near the 
Lammorlaw mountains to the Taieri Elver into which it fiows. It was open 
for angling in 1876. In October of that year a well-known angler killed 
some very fine fish with fly. The heaviest of these weighed 6lbs. — this is 
equal to a yearly growth of J of a lb., or say lib. 

Deep Stream, — In 1869 there were 100 young trout turned out in this 
stream. This is the only lot ever put into the Deep Stream, where fish are 
now plentiful. It was opened for angling in 1876, but no fish over 2 to 41bs. 
was taken till 1876, when one of Slbs. was caught with grasshopper. ^ This 
gives l^lbs. as the known yearly growth, on an average, of the trout in 
the Deep Stream. 

In 1870 a few dozen young trout were put into this river 
ftt the SiyiLy and in 1876 there were 426 more tamed in. At the beginning 
of this year it was fished for the first time, when several large trout were 
taken» weighing from 8 to 61bs., the largest which was caught with the fly 
heUg filhs, 6as$. in weight. This gives the greatest possible yearly grow& 
I^idoss.»orii47llb« 

W we have not so much information ; but I may xnentioiif 

laige trout have been seen in the Kakanuii Wmtati, Lovell’s Oreeki 
' hi 
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Fulton’s Creek, Waipahu Biver, Mimihau, and some of about lOlbs. in 
weight in the Wakafcipu Lake at Queenstown. In the Kuriwao a trout 
6i]hs. was killed in the beginning of this year. Trout were first put 
in tlxis stream in 1874, but into the Waiwera, into which the Kuriwao 
runs, in 1873. So that the average yearly growth may be taken at about 
l^lbs. As regards the Waikouaiti River, I have had, from two different 
sources, tolerably reliable evidence that the trout put into it have lived and 
thrived, but this requires confirmation. 

In the above I have, as explained, regarded the average weight on the 
theory (which is a safe one), that the fish actually caught and weighed, may 
have been individuals of the first stock put into each stream. Of course there 
still remains another, but more laborious, method for the future, of determin- 
ing the rate of growth, viz., marking young fish when caught, and returning 
them to the river for future observations. Two summers ago I began this 
plan in the Lee Stream, by removing the posterior half of the adipose fin ; 
but as yet I have not been fortunate enough to recapture any of those 
^0 marked. These fish would run from four to seven inches in length, and 
in number about one dozen. In the Southland livers young trout were 
turned out from 1870 to 1877, as shown by a list appended, which Mr. 
Howard has sent me. As yet, however, I have not been able to get any 
positive information as to how they have succeeded. 

Comparing now the growth of our trout with river trout of England and 
Scotland, I find that Btoddart, in his Lochs and Bivers of Scotland, gives 
the following as his opinion. The fry are hatched out in April, and by the 
month of October stop growing for that season, having attained a length of six 
or seven inches, and weighing a quarter of a pound. There is no perceptible 
growth till the following spring, when food again becomes plentiful. Thejr 
then resume growing, and before winter have increased in length by two 
inches, and in weight up to half a pound, by which time a certain number are 
in spawning condition. It is four years before these fish reach one pound 
weight, when many cease growing, but some from favouring conditions of 
locality and feed reach a greater weight. These latter live almost entirel; 
upon ground and surface food — not minnows. In well sheltered waters and 
when the feed is particularly good, as in the Leet and Eden, in the oourM 
of five or six years trout have reached two pounds weight and upwards* 
Again, ITarrel, in his British Fishes, says An acutely observing Mend 
of mine « e * has for years kept trout in a kind of store strerai* 
and having fed them with every kind of food, has had some of them imKraase 

* Stoddart siiyi that in Bouth cf Bnglsnd an experiment with tmut in thiet tanks 
fed respeetitely with worms, minnowf , and luge watsr^fliM, was tried^ mhm Aose lil ei 
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from lib. to 100)3. in four years. I found, says he, that ono of the trout 1 
had fed and weighed regularly for the last six years was not improving in 
size and colour. I therefore killed it. The fish is a female and weighed 
exactly seven pounds. The accompanying schedule will show its gradual 
increase : — # 


Date of weighing .. 

XS35 

1836 

1887 

1838 

1888 

1840 


lb. oz. 

lb. oz. 

lb. oz. 

lb. oz. 

lb. oz. 

lb. os. 

April lit. 

0 12 

1 12 

8 4 

6 4 

7 0 

7 4 

October let. . . 

1 4 

2 0 

6 0 

5 12 

7 8 

7 0 


Littlecot, October, 1840.” This latter experiment shows, iinder careful 
artificial feeding, that trout ore capable in England of a growth, according 
to this gentleman, of IJ lbs, yearly to 24 lb 8 . when they have reached their 
full growth. But trout, in a state of nature, as described by Stoddart, may 
more properly bo compared with the results I have given of our Otago 
trout. Stoddart’s remarks therefore amount to this, that under the most 
favourable circumstances at home, river trout will attain up to maturity, a 
yearly average increase in weight of Jit)., while our experience here shows 
they have reached an average yearly increase of from lib to 2|IbH I In no 
river of Otago have these fish grown so rapidly, are so fat, or have become 
so heavy as in the Shag, some individuals having been seen in Mr. Bioh's 
property supposed to be 201b8 in weight. They abound from the estuary to 
the second gorge,” a distance I should think of 15 miles by the river. 
The banks of the Shag are partly cultivated and partly covered with native 
grass and flax. Surface food cannot tlierofore be plentiful, but at all 
seasons tliere are in the pools and shallows numbers of Galamas or native 
minnows, bullheads, and during summer immense shoals of smelts and 
silverfish,* On one occasion 1 killed a trout below Palmerston, GJIbs, 
weight, in the stomach of which 1 found about three dozen smelts. It is 
rather against the trout, that during summer the Shag River runs low and 
clear, so low as to be easily ci'ossed in the fords with watertight boots 
without the feet getting wet. The growth of trout in the Leith may also 
be attributed chiefly to the great numbers of smelt which frequent its lower 
waters. But it is different with the Lee, Deep Stream, and Upper Taieri 
rivers^ where the groat staple of food is made up of flies, gnats, grass^ 
hoppers, codis-bait, fresh- water shell-fish, beetles and Cray -fish — the small 
kinds of native fish are not very numerous in these streams. Before 
leaving this part of my subject, I may mention a curious ciroumstanoe 
regarding the Lee Stream which anglers have discovered. Painfully lean 
trout have been caught there, which took the fly or grasshopper greedily 

^ This fish if oallad Siiverfish by Mr. Powell, bat Smslt (Retropinna richardioni) 
2>r. Halstor; it la a tms salmonoid, whiob tbs fish I have called a smelt is not|but if 
‘ flao Imown iMi whiteb^ 
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and were apparently in good enough health. In December, 1876, 1 killed 
one of these which, though about 24 inches in length, only weighed 4tba. 
It ought if in good condition to have been about 7 fbs. Several other similar 
or worse-conditioned trout have since then been taken. But the worst speci- 
men I have seen was caught at the beginning of this year, in a feeder of the 
Lee, the Broad Creek, which surpassed all others in its poverty. It was 
about twenty inches long and weighed only lib. or thereby. There was 
really no substance on its body, it was literally a skeleton. It is difficult to 
account for such a phenomenon, particularly when equally large trout have 
been killed in the Lee, which were in excellent condition. 

2. Habits of Trout, 

In dealing with this part of my subject, I propose to offer a few remarks 
tinder the heads of Spawning Season, Differences of External Appearance, 
and the Habits of our Trout as observed during the open season. 

Spawning Season , — From actual observations, trout are known to have 
spawned in the several streams named as follows : — 


Shag Kiver from June 20th to July 81§t 

Water of Leith .. •• .. „ June 80th „ Aug. 4th 

Lee Stream „ June 18th „ July 25th 

Lovell's Creek „ June 6th „ July Slst 

Fulton's Creek during July, 


In Silverstream, a man of Mr. McGregor’s saw trout engaged, as ho 
thought, spawning from June 20th to July 20th.’*' As regards Soutliland, 
propagation of trout has been carried on there solely with fish kept 
constantly confined to small ponds at Wallacetown by or under charge 
of Mr. Howard. This gentleman’s experience of this method has proved 
it to be a mistake. Spawning is late and prolonged and the breed- 
ing fish do not thrive. He found that they lived well enough throughout 
the year, but were liable to attacks of fungus, which killed them in 
fourteen days. This fungus he cured repeatedly by washing or dipping 
the fish in salt water; but it invariably returned, and eventually the 
trout succumbed. With us, Mr. Deans has followed a more natural 
plan, that of catching the fish when ripe, stripping the females of their ova, 
and impregnating these with the milt of the male. The milt of young or 
mature males does equally well, and one male is sufficient to fructify the 
ova of several females. The trout in the Leith will average 800 ova to 
the ft. weight of the fish itself. A female ^ft. weight has yielded about 
400, and one of the largest caught, being a healthy fish of about 7fts., gave 
close on 6000 ova. In our breeding boxes at Opoho, we have found the 
time the ova taike to hatch to be 78 days ; but this is modified to some 

* This period is later than the oorresponding time at home, which is in Ootober and 
l^ovepubar, by about lix weekSt 
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extent by the temperature of the water. During the winter months the 
temperature of the water averages about l2“I’ . ; and dui'ing the period of 
hatching it ranges from 42^^ to 52°. The strongest and liealthiest fish 
are those which ore hatched out in water at 48°. After birth the young 
trout are ready for turning out in from 80 to 50 days, but will carry best 
whenever they begin to feed, which is at an age of 26 to 28 days. 
When the young fish are about 6 weeks old and well fed, they average, 
in our ponds, IJ inches in length, and at 100 days measure 8 inches, being 
distinguished by dark bands like the fry of the salmon. In transporting 
the trout fry from tlie ponds to the rivers in which they are liberated, it has 
been most successfully done with fish about 1 inch to inches long, the 
can of water having a sufficient quantity of watercress put into it carefully 
to prevent the oousequoncea of shaking in transit. In this manner Mr. 
Deans has conveyed many supplies to our streams without losing a single 
trout. It has been observed with us, that in spawning, when the female has 
selected her male companion, she proceeds to a sui table gravel bod, where 
she prepares the ridd with her tail, the action of the stream assisting. She 
frequently rolls on her side and lashes the water with her tail, the ova being 
passed and impregnated from time to time, until the whole operation is 
completed. When confined they have been seen to take 8 to 10 days or 
more in spawning; but as yet I have not ascertained how long they 
naturally take in our rivers ; probably, however, not more than a week. 

Differences in External Appearance , — The differences in the external 
appearance of our trout are corroborative of all previous experience of 
these fish in home waters. Here, as there, these are due to various causes, 
such as age, sex, abundance or scarcity and also quality of food, range and 
colour of water, geological character of formation over which tlxe river flows, 
* and the season of the year. My own observations here, enable me to say 
that our trout are finest in appearances at the height of summer. By 
autumn they begin to get darker, some even I have caught were black- 
looking and lean, though all originally from the same stock. Already the 
various streams have stamped the trout with local peculiarities of eome 
interest. Thns for example, in summer, trout which I have seen taken out 
of Shag River were remarkable for plumpness and good condition almost 
to deformity. They were all very bright silvery on the sides running into 
pure isrhite on the belly, the book being grey or very light olive. Spots 
sometime numerous and mostly of large size and black in colour, red spots 
tre avranting or rare. The heads are small, even in the males, those of the 
femeies being beautifully shaped. The extreme fatness of form and bright 
silvery oolqur, I have no doubt are due to the river bottom being flue sand 
ah4 gtii7el» the water dear, and the great bulk of the food being the small 
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fish already mentioned. This agrees with the opinion expressed by Sir 
Humphroy Davy, as meutione# iu Dr. Hamilton’s British Fishes, which is, 
that when trout ** feed much on hard substanoes, such as larvaj and their 
cases, and the ova of other fish, they have more red spots and redder fins, 
and that when they feed most on small fish and on flies, tlioy have more 

tendency to be spotted with small black spots and are generally more 

silvery.” 

In the Wa/er of Leithy when first opened for fishing, the trout were of a 
fine appearance, colours being bright and the red spots large, but tliere is a 
falling off in this respect, at least as regards average>sized fish, and during 
spawning they all assume a darker or greyish hue. Tliis water flows 

through bush, and its bed is one mass of trap rock, boulders, and small 

stones. No doubt a large amount of the feed is in flies, catorpillai*s, and 
slugs, and also, in the lower pools, smelts. 

The trout in the Lee Stream also, when it was opened for fishing in 1876, 
were, as a rule, of a handsomer shape and colour than they now are. TJie 
females, of 2 lbs. and upwards, were silvery on their sides, vei 7 fat, and 
had small well^formed heads, a few red spots also along the sides. The 
males were dark olive brown on the back, golden yellow on the sides, and 
pure white on the belly. They had, and stilt have, numerous black spots, 
and large red or crimson spots on the sides and below the lateral line. The 
adipose fin in these and the trout in the other rivers is tinged with 
red, and is distinguished by two or three dark brown spots. The tail 
also has a few dark spots, generally confined to the upper margin. The 
males in this stream, when in good condition, are very handsome fish, the 
head though large is not imusually so. The bed of this river is mostly rooky, 
but in the upper water it is more gravelly than below the Accommodation 
House. Some of the pools towards the end of summer get very much ove/« 
grown with water plants. The feed consists of the native life fi'om the tussock- 
covered banks, flies, beetles, spiders, and numerous grasshoppers, while the 
bed of the stream contains small sbelhfish, larvae, and crayfish. The 
native minnoWs and small fish are not plentiful. The Lee rises neaar the 
Lammerlaws, at a height of about 1,600 feet above the sea, and joins the 
Taieri Biver at about 40 feet. 

^ The Deep Stream trout have a tendency to be more silvery in colour than 
those of the Lee. Still, the males are very much alike, with numerous ' 
large black spots, the usual number of largo red ones, and a rich golden 
tinge over their sides. Li February of this year I saw three very fine trout 
caught by Mr. Pillans in the Deep Stream, with minnow. In wdght they 
were from 2ilbs. to 24 lb 8 . ; they were females. Two of them were nBve 
brawn on back, silvery on sides and belly, the spots large and dark^ l^t hot 
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ntunerouB, and a few red ones as usual. The third fish differed in a marked 
degree from these, though all three were fat and in good condition. Its back 
was olive colour like the others, but its sides were of that rich golden hue, 
BO pleasing in an angler's eyes, while the black spots were exceedingly 
numerous, only about an eighth of an inch apart. I have not in New 
Zealand seen another case of such a difference in external colour and 
markings in trout of the same sex taken under such exactly similar 
conditions. In waters I have fished in Scotland, however, I must admit I 
have seen more remarkable differences, and where least to bo expected. 
The character of the bed of this stream is generally rooky, but it has many 
more gravel-beds than the Lee, particularly for two miles above and below 
Walsh's Accommodation House, where anglers usually put up. The banks 
of the stream, like those of the Lee, are all in a state of nature — all native 
tussocks and rushes, with a few veronicas in places — the feed also is 
the same. In its course from the Lammerlaws to the Taieri, it will cover a 
distance of 80 or 40 miles, and, being snow-fed in early summer, is rather 
later as an angling stream than the Lee. 

As regards the Upper Taieri^ the fish, so far as I have seen them, are 
sitnilar to those of tlie two last streams described ; but my acquaintance 
is as yet too limited with tke trout there, to warrant me saying more about 
them as to appearance. The capabilities of this river for producing large 
well^oonditioned trout, consist in tho immense ranges of water, or reaches, 
free from any obstructions which characterise it, and a considerable supply 
of bottom feed, abundance of insect life, and rich loamy banks. The 
course of the stream is also marked by abundance of gravel, suited for 
spawning beds. 

In no stream here have I as yet seen trout of mature size, marked with 
distinot bands of dark colour transversely to tho length of their bodies. 
This is a common mark in British streams, but tho colour is evanescent, 
and will disappear in a short time if a trout goes under a stone or bank. 
When fishing clear reaches of water at home, I have frequently noticed 
this peculiarity* These bands are only assumed by the fish when the river 
is dear. I have never seen them when the water was discoloured, nor in 
lake fish. It is well known at the same time that trout can alter their 
colour to suit that of the water for the time being ; th^ are much lighter 
when the water is clear than during floods. 

HaUu of the Trouts a» oheerved hy Anglers, 

Undoubtedly the trout here are more bold, when feeding, than at home, 
b^ as yet our sfreams are not so much fiehed*’^ The time 

^ iMds up thsfr prsy by tbs hss^ 

bdi it it Into the fitUet, 
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of day also when they appear to feed most, differs in some of our waters 
fished by me from all previous experience. Thus in the Lee and Deep. 
Streams, every angler has remarked that they are more on the feed daring 
the middle of tlie day, from spring to autumn, than either in the morning 
or evening while in the Shag Biver and Leith they are found to 
feed when the water is low and clear, almost entirely at night. In the 
Shag River, there can be no doubt, this is owing to the fineness and 
transparency of the water. There, during the day, a few fish only are 
seen ; but from dusk, all through the night until dawn, they are more or 
less on the move, while at times the water seems alive with lai’ge fish, 
which throw themselves out of the W'ater, tumble along the surface, or 
pursue the whitebait and minnows right into the shallows. Then is the 
time when the fish aro nearly all caught, that being done by the use of 
natural or artificial minnows. A fresh in this river operates similarly to 
nightfall, and largo takes have been often made on such on occasion. In tlie 
Leith good fishings have been got in the morning, but the best at night, t 
In all these streams of Otago the meteorological conditions of the 
atmosphere seem to have a marked effect on the movements of the 
trout. Thus, with a falling barometer and tlie approach of rain, particu- 
larly if the air is at the same time getting coldcor, I have noticed that the 
farout invariably cease feeding. It is only rarely I have caught trout, and 
never more than a solitary one, under these circumstances. Electricity 
also, when approaching in the form of thunder clouds or otherwise, has the 
same effect. But when the storm actually bursts over tlie sti^eam, as a rule 
I have found the fish begin to take once more. I have seen the very same 
thing occur on Scotch waters. As a role here, it is found far more trout are 
caught when an east wind blows than when it comes from any other 
direction ; the -temperature of this favourable wind has a good deal to do 
with this result. Although no experiments as yet have been made here to 
test the theory, yet I believe that, as regards temperature, trout will take 
surface food as long as the air is warmer than the water, and at times when 
colder, but only within certain limits. Not only do my own observations 
lead to this conclusion, but 1 may mention here a corroborative fact which 
came to my knowledge some years ago. Then being in Scotland, I had the 
good fortune to be permitted the perusal of a register of the temperature of 
tiie air and water at Loch Tay, which was shown me by a gentleman whb 
had been residing there as factor to the Earl of Breadalbene, to whom the 
fishings belong. By comparing the readings of the thermometers for air 

* 1 have killed good fish in the memiag on one or two oooaskms, hat rarely aifiy 
•I aU at nighii and never large ones. 

f Xn Britith rivers, under ordinary weather, evening and night are the thnee wdieii 
;treol feed most, tufieii fo spring, irim tbk is eoafii>«d fo 
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and water during each day of the fishing season, it was fouud that most 
salmon were killed with the rod on Loch Tay when tlie difference in tem- 
perature did not exceed 2® Fall, ; but when it became as much as 5^, the 
fish ceased to take altogether. Although fish are cold-blooded animals, 
this would appear to indicate a certain degree of sensitiveness to variations 
in temperature. It is not so easy to account for trout and other species of 
the Solmonidat) being aware (to use a common expression) when the baro- 
meter is falling before rain, as I have stated already. But one thing I am 
convinced of is that they do feel when the atmospheric pressure on the 
water alters to an appreciable extent. They get sluggish, and will not 
move to feed when the air becomes rarefied. But when the weather begins 
to change and clear up they soon move about again and resume feeding. I 
explaiji this on the supposition that, iii the first instance, the fish feel their 
bodies sensibly heavier, so as to indispose them to move ; but when the 
atmosphere regains its normal pressure, they are relieved from the sensation 
of weight, and their ordinary lively habits are resumed. Other animals — 
human beings included — are affected by the very same cause. This is, no 
doubt, rather a speculative pai*t of my subject, and I could easily enlarge 
my remarks on it, but probably I have said enough for the present. 

4. DUtinguiehlfig Marks of Trout, 

This brings me to the concluding and more technical portion of my paper, 
but before going into that I tliiuk it will be better to record my examina- 
tions of a number of specimens of 5. fario, which were caught in some of 
those rivers which 1 have already frequently referred to. From various 
eausos my notes are not so complete as they should be, but still 1 give them 
just as they are. They may be useful for comparison and reference. 


Specimens of 6almo fario emmined in Otago, 
a.-— 1877, Nov. 80th. — Mole trout caught in Lee Stream — the gorge 
water — with grasshopper, the river being very low. Condition thin, head 
long, and lower jaw hooked ; colour, brown on back, golden on sides, 
numea^oue black spots and large red ones, a few being beneath the lateiral 
line. 

2>fmsitsfo«»s: Weight, filbs,; length, 25 in. ; depth, 6in. ; head» 6^ in. $ 


meixiilary bone projecting i in* behind tbo vertical from posterior margin 
of orbit s sixteen round black spots on gill-cover, one side. Teeth, vomer 
three firm five loose, pidStines each well armed with teeth, tongue also, and 
Ivitli amiUi teeth loose near Uie tip* 


: ^ F44 on each fin ; 0.21 (doubtful), Settle : 16 in trans- 

fin backwards to lateral line. PgL emcai 54, 
^ftommhx orajffish^ 8 in, long, and remains of larger one ; three 
end part of a blaok beetle, 

" i9 
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— ^Dec. 7th. — Male trout, talcen at night in Shag Biver with natural 
minnow, water very low ; colour silvery white, back light olive, spots black 
and numerous ; condition very fat ; head ordinary size, lower jaw hooked, 
maxillary projecting J in. behind posterior margin of orbit ; body of vomer, 

5 teeth firm, 2 awantiug ; palatine left, 18 firm, 8 gone ; right palatine, 10 
firm, 4 gone. 

Dimensions: Weight, 6 lbs. 2 oz. ; length, 23 in. ; depth, 5i in.; girth, 
IS^in.; head, in. 

Fin Rays: P.18 on each. Scales: 15 on one side, 16 on other, in 
transverse rows from dead fin backwards to lateral line. Pyl, caca : 48. 
Contents of stomach : remains of one or two small minnows. 

c, — Dec. 19th. — Male trout, taken in Shag Biver at night with natural 
minnow ; water low ; colour, silvery sides, back, light olive ; spots black 
and numerous, some on upper margin of tail, lower margin gone, probably 
bitten off by a shag ; condition fat ; head ordinary size, lower jaw hooked, 
maxillary projecting \ in. behind the posterior margin of orbit ; head .of 
vomer, 8 teeth ; palatine a row each. Dimensions : Weight, 5 lbs. 5 oz. ; 
length, 23 J in. ; depth, 6 in. ; girth, 18^ in. ; head, 6 in. 

Fin Rays : D.18, P.i| V.9, A.12, C.22. Scales: 14 in trans- 

verse row from adipose fin backwards to lateral line, PyL caca : (not 
taken). Contents of stomach : part of one small minnow. 

< 1 , — 1878, Jan. 19th. — Female trout taken with grasshopper in Lee 
Stream in the Ledge pool; colour, back brown, sides olive colour, belly 
white, black spots plentiful, red ones very large ; tail slightly forked ; head 
small, maxillary within vertical from posterior margin of orbit ; head of 
vomer, 2 teeth and 2 gone; body of vomer, double row ; palatines, one row 
of teeth on each. 

Dimensions : Weight, 2 lbs. ; length, 18 in. ; depth, 8^ in. ; girth, 8i in. ; 
head, 8^ in. 

Fin Rays: D.18, P.14, V.9, A.ll, C.19. Scales: 16 in transverse row 
from adipose fin backwards to lateral line. PyL caca: 54. Contents of 
stomach: shell^^fish and cadis-bait numerous, leg of crayfish, two small 
stones. 

s.-^Feb. 6th. — Male trout caught in Deep Stream with grasshopper j| 
water low and dear ; colour, back brown, sides and belly, golden tinge, ^ 
black spots very numerous and large, red spots large, a few black spots cm 
adipose fin and upper margin of toil ; head ordinary size, maxillary prpj^t* 
itig i in. behind vertical from posterior margin of orbit; head of vomer, 8 
teelh and 1 gone; body of vomer, doable row, some missing; palatinei^ 

1 row on each. 

Dimnrions: Weight, S^lbs. } leng&, 19 in. ; depth, 5 in. { girths f 
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Fin Faye: D.ll, P.12, V.9, A.IO. Scales: 15 in transverse rcm, from 
adipose fin backwards to lateral line. PyL caca : 40, Contmts of stomach : 
crayfish, beetles, flies. 

/. — Feb, 8th. — Female trout taken in Deep Stream, with grasshopper. 
Colour, back olive brown, silvery towards belly, black spots ordinary 
number and largo, red ones not very distinct, on gill-cover six distinct 
large black spots ; head small ; maxillary projecting i in. behind vertical 
from posterior margin of orbit ; teeth, double row on vomer, some awanting ; 
one row on each palatine bone. This fish was in excellent condition ; roe 
well developed. When cooked was found of first-rate quality ; the flesh was 
very red, 

Dimensions : Weight, 4 lbs. 10 oz. ; length, 22 in. ; depth, 5 in. ; girth, 
12^ in. ; head, in. 

Fin Ylfiys: D.18, P.12, V.9, A.ll. Scales: 17 in transverse row from 
adipose fin backwards to lateral line. PyL caca : 47. Contents of 
stomach : crayfish, green beetles, and flies. 

p. — March 2nd. — Female trout, taken in Brood Creek, with grasshopper. 
Colour, bock olive brown, sides and belly silvery, black spots ordinary 
number, red ditto all large ; six black spots on left side of head and five on 
right ; tail lax’go, forked and handsomely shaped ; it and adipose without 
spots ; head very small ; right maxillary projecting ^ in. behind vertical 
from posterior margin of orbit ; loft maxillary awanting, excepting small 
portion of posterior end, evidently lost by some accident ; fish fat and in 
good condition. 

Dimensions: Weight, 2^ lbs.; length, 17} in.; deptli, 4} in.; girth, 
10| in. ; head, 8} in. 

Fin Rays: D.18, P.18, V.9, A.IO, C.19, Scales: 16 in row from 
adipose fin backwards to lateral line. PyL cceca : 47, surrounded by 
unusual quantity of fat. Contents of stomach: cadis-bait, larvas, grass, 
rushes, and one small shell-fish, 

h * — March 6th. — Male trout taken in Shag Biver at night with natural 
minnow. Colour, back light olive, sides and belly silvery, black spots 
numerous and large, no red ones, black spots on adipose fin but none on 
tail, tail square; head small, maxillary projecting Jin. behind vertical 
from posterior margin of orbit; fish fat, short and thick, back arched; 
teeth, two on head and usual rows on body of vomer and on palatine. 

Dimensions: Weight, 5 Jibs. ; length, 21}in. ; depth, 6in. ; girth, 14 Jin. ; 

Fin Rays: D.ll, P.18, V.IO, A.10, C,19. Scales: 16 in transverse row 
fin back to lateral line. PyL cceca: 47, doubtful number, 
out in . removing stoihuch. Content! qf etmia^: not examined, 
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.The following two spocimeiis described are the stuffed ones in the Otago 
Museum already referred to under the heading Distribution and Growth of 
Trout, and the natural colours of which cannot now be given, 

t. — Male trout taken in Shag Kiver, June, 1874. Present colour brown 
on back and dark grey on sides ; head large ; mandible terminating in very 
long hook ; toil square ; black spots numerous, 

Dimensiom: Weight, 141bs, ; length, 29|in. ; depth, 7in. ; head, 7in, 

Fin EayB : D.IO, P.18, V.9, A.IO, C.19. 

Scales: 16 in transverse row from adipose fin back to lateral line, 
y. — Female trout, taken in Shag Eiver, July, 1874, Present colour brown 
on back and dark grey on sides ; head short aud blimt ; tail square ; black 
spots plentiful but not numerous. 

Dimensions : Weight, Ifi^lbs. ; length, 29|in. ; depth, 6| in. ; head, film. ; 
Fin Rays: D.ll, P.13, V.9, A.IO, C.19. Seales: 10 in transverse row 
from adipose fin backwards to lateral line. 

Collecting now the results together of my examination of the various * 
specimens above detailed, I find, that as regards the colour and spots, 
these vary in the different rivers from which the respective individuals 
were taken. The Shag Biver fish are all silvery, and, as a rule, have 
numerous black spots, rod spots awantiiig or rare. The other trout, furthest 
removed in appearance from these, are those of the Lee and Deep Streams, 
which are golden on the sides; in the males black spots numerous; the 
females are mostly silvery, the spots being less plentiful, and both have red 
spots, the male most. The fin rays vary more or less; they are in the 
specimens examined by me dorsal, 10 to 13 ; pectoral, 12 to 14 ; V. D to 
10, A.10 te 12, C.19. Of these, the most constant is the caudal fin, which 
never seems to vary from 19, In two specimens where I found more than 
this number, I am inclined to think 1 must have made a mistake in 
counting them. Next in invariability are the ventrals ; seven individuals I 
found had each 9 rays in these fins, aud only one had 10. The .anal fin 
rays are tolerably constant, but the pectoi-al and dorsal fins vary a good 
deal. 

The scales 1 found, reckoning from the adipose fin backwards to the 
lateral line, to range from 14 to 17, and the pyloric caeca fro:^ 48 to 
Ndw, if we compare these results with the numbers given by ibj^ee 
authorities, GUntiier, Hamilton, and YarreU, we find they give the 
following :—D.18 to 14, P,14., V.9., AJl to 12, 0.19, scales Ifi, and 
pyloiic cssca, SB to 46. That is, with the exception of tlie veutt^ and 
caudal fins, a higher number of fin rays than I find; scales fewer in a 

^ The heed of vomer oatries 2 to 4 ieeib, and body of yomsr tsefi) sU tha 
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transverse row, according to Qiintber, and the pyloric caeca fewer on an 
average by 9. As yet, I have made no examination of the number of 
vertebrte, so my comparison in that and one or two other particulars is 
incomplete. 

With regard to the features of the head, os to structure, my remarks will 
refer to two heads, both of females — one of a fish, 4ilbs. in weight, taken 
in the Lee in October, 1877; and the other of a fish over Gibs, in 
weight, caught in tlie Upper Taieri River in March, 1878. Fac-similes*^ 
of these are represented on pi. XIU., fig. 1 and fig. 2 (S. farioj 
accompanying this paper. In fig. 1 the posterior end of maxillary is 2f^ 
inches from the snout, and at its greatest width measures * of an 
inch. The lower limb is strong and prominent, and the whole bone 
characteristically coarse and large. + Of the gill-covers, the posterior 
margin of the operculum forms nearly a right-angle with the junc- 
tion line of the operculum and suboperculum. This junction or joint 
of the operculum and suboperculum forms an angle of nearly 28^ 
wiih the axis of the body of the fish. The suboperculum in shape 
roughly resembles or approaches a rectangle, the posterior lower margin 
forming a blunt rounded angle. The average length, or middle length 
of this bone, is inches, and the middle width f of an inch. The 
interopcrculum forms rather less than a right angle at its junction with the 
suboperculum, this line making with the axis of the body of the fish an 
angle of 47^. The lower margin is fiatly rounded and continuous, nearly in 
line witli lower margin of suboperculum, and the anterior extremity nearly 
semi-circular. The preoperculum is sinuously rounded in margin, and 
covers about one half of the surface of the interoperculum. 

In the case of fig. 2, the posterior end of maxillary measures inches 
from the snout, and the body of the bone very nearly 4 an inch at its greatest 
width. It is approximately similar to the maxillary of fig. 1, the Lee 
Stream trout, only the posterior extremity is much more rounded, this fish 
being evidently an older individual. The end projects in. beliind 
vertical, from posterior margin of orbit. The posterior margip of the 
operculupa forms nearly a right-angle with the junction of the operculum 
and suboperculum. This lino or joint of operculum and suboperculum 
forms an angle with the axis of the body of the fish of nearly 20^. The 
anbopercnlum in shape roughly approaches a four-sided figure, almost a 
ractoDgle, the posterior lower margin forming a blunt angle witli a sharp 
curve at the apex. The middle length of this bone is inches, and its 
mijldlo width inch. The interoperculum forms at its junction with the 

* [Bedttoed nns-hall from author’s original drawings. 1 
t li pmjssti ^ in* behind the vsrUoal, from posterior margin of orbit. 
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Btiboperculnm rather less than a right«angle, this line of junction making 
with tlie axis of the Bsh an angle of 60°. The lower margin is flatly 
rounded, and is a general continuation of lower margin of suboperculum. 
The anterior end is semi-circular, or nearly so. The preoperoulum has its 
mai‘gin rounded, and not so sinuous as in that of fig. 1 ; it covers fully 
the half surface of interoperculum. 

The gill-covers, when examined from the outside, appear to be divided 
as shown by hatched lines on the diagrams, which ti-averse the body of 
the suboperculum. These lines, however, are only the margin of an 
integument or skin, covering a series of spines. They do not represent the 
true articulation of the bones, which can only be correctly seen by dividing 
the head in two, and examining the gill-covers from the inside. When this 
is done there is no difficulty, as the joints are marked by distinct ridges or 
lines of thickened bone. Dr. Gimther lays some stress on the presence or 
absence of a lower limb to the preoperoulum in salmonoids, and says of that 
of S. /am, it “ is without or with a very indistinct lower limb.** At the same 
time he makes no reference to the interoperculnm, so far as I have been 
able to find. Now tlie lower limb referred to is not by any means a very 
distinct mark, but the iuteroperculum is a well-defined bone. There is 
only one general remark I need add here, which is, that the specimens of 
trout from our Otago stock examined are representatives of only one variety, 
while those available to the authorities I have named ore of many varieties. 

As an article of food, when our trout are taken from 21bs. to 51b8., in 
good condition, and at the proper season, they cut up pink or red, and if 
properly cooked are excellent. Those from the Lee and Deep Stream ore 
the best I have eaten. The Shag Biver fish are rather earthy in taste, but 
this flavour almost disappears if they be cut across in thin steaks and fried, 

Salmo irutta, 

BEaving now concluded all I have to communicate for the present of the 
growth, habits, and cbaraoteristics of our brown trout, I should like, before 
closing this paper, to give you, for comparison, the results of such limited 
observations as 1 have been enabled to make on the sea trout fS, 
introduced into Otago. In 1871, Mr. Young, of Palmerston, put 184 young 
sea U'out into Shag Biver. In November, 1876, a fish lO^lbs. Weight was 
netted near Quarantine Island, Otago Harbour, which was declared on good 
authority to be a true sea trout. I saw this fish, and have no doubt as to 
its identity, though I had no opportunity of making an examination. Since 
then flioy have been token in the salt water, in the hai^bour at Blueskin 
and at Moeraki^ but not as yet iu any river. A considerable number of 
these 1 saw ; they ranged in weight from 1 lb. to 16 lbs., and 1 believe them 
to have been sea trout As this is ^e^tionedr however> by some, I have 
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made diagrams of the heads of three sea trout (being the only ones I can 
get), two of which are at present in my possession, and one belongs to our 
Museum. They were caught in Otago harbour. 

These are placed beside the diagrams of .S^. fario to facilitate comparison. 
By this means some characteristic distinctions are at once apparent. In 
each head the lower jaw is rather longer than the upper. The maxillary 
does not project beyond a vertical line drawn from the posterior margin of 
orbit. The lower limb is narrower and the upper broader relatively than 
in the two heads of S. fario ^ and the whole bone is finer and more delicate. 
Of the gill-covers, the greatest difference is manifest in the suboporculum, 
which roughly approaches a sector of a circle in outline, its lower free 
margin being nearly semi-circular. The outline of integument on surface 
of tliis bone has a great similarity in the three specimens, and differs 
decidedly from that on the same bone on the trout heads. The spots on 
the gill-oovers are from three to four, while in the trout they are from seven 
to eleven ; while of the more general features the heads are short and 
deep, and fine at the snout, tliat of the Museum specimen booing only one- 
fifth of the whole length of the fish. This fish measures — length, 16 in . ; 
depth, 6} in. ; head, 2} in. ; and scales 16 in transverse row from adipose 
fin backwards. And lastly, these three fish have the distinct coating of 
bright silvery scales all over their bodies. The description of the head 
(S. truttajy given by Giinther and Yarrell, agrees very well with the above 
three specimens. 


DESCRIPTION OF PLATE XIII. 

[Notx.«— B eduoed one-half from the author's original drawings.] 

Salmo fario. 

Fig. 1. Fae-simile head of female trout, taken in Lee Stream, Oot., 1877 ; weight, 4} Ibe. 
9. Fao-simile of dried head of female trout taken in Upper Taieri, Mar. 1876 ; weight 
6 lbs. 0 OSS. 

[Notb.— ^T he numbers represent the following bones: 1, pre-maxUlaiy or inter- 
maziUaiy; 9, mazfilary; 8, mandible; 4, operoulum; 5, subo^ereiilam ; 
6, ittteroperoulum ; 7, preoperoulum. 

Salmo trutta. 

8. Fae-sittlle head of female, 7 lbs. weight, got in harbour, Nov* 6, 1877. 

4. Do. do. dried spepimeni 1 lb. weight, got in Otago Harbour, March, 
1878, 

0. Haad-^ketoh head of apecimen, l|lbe. weight, in Otago Museum ; caught at 
otggo Baade, April, 1874, 
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List ot YorrHQ Tbout uiSTniBUTitD bino® 1869. 

(Yrom the Beport of tho Oiogo AocllmatlBiblon Booioty for the Years 1870 and 1877.) 


76 160 


Abbott's Creek . . 

Aburiri HYaitaki) 

Ahuriri (OlfjnoamaTu) . . . . . 

Aka tore Creek 

Awahokoma (Waltaki) . . 

Awamoka 

Back Creek (Clydevale) 

Beaumont 

Beck's Creek (Manuherikia) . . 

Beni;cr Burn 

Black Burn 

Boat^hurbour Creek . . . . 80 

Branch (Waipahi) 

Boundary Creek (Waihola) 

t, „ (Kaitangata 

„ ,, (Oumaru) 

Bullock Creek (Wauaka) 

Gatlin's Kiver . , . . 

Clifton (Kaihikii) . . . . . . 60 . . I 

Clatha (Albertosvii) .. 

Clydevale Station Creek 

Crookstoti Burn . . . . . . 60 

Greek at Gore . . 

Beep Stream 100 ^ & S 

Eeamsoleugh ^ w S 

Fall's Creek (Kaitangata) . . . . ^ d « 

Fern Burn $ § 3 

Flagstaff Creek .. -o •* ^ 

Flag Swamp Creek 2 § S 200 

Floddcm 2 2 3 40 .. 

Fraser’s Creek % & .3 •• 800 

Fruid S ^ ^ .. 226 

Fulton's Creek (West Taieri) . . 76 S | 

j Glenoamaru J 5 

Hakateramea & & £ 

Halfway Creek (Book and Pillar) 

Hawea Elver 

Hawke Bay . * . . 109 . . 

Hillcnd (F. S. PiUans) 

Island Stream 48 

Jack Hall's Creek (Wanaka) 

Kaknnui 68 

Kaihiku 150 260 

Eaikorai 200 

Kaiwera 100 

Kaitangata Creek 

Kilmog Creek, or Waihemo • . 61 

Kuriwao 204 

Knrow 

LakeOhim .. 

Laadet . • 605 . • 

Lees Canal 100 . . 

Lee Stream 98 

Lindis Bivar . • « • . . 

LionBorn •• •• 

£«lthiu;i «• I •* •* 100 

Carried /ofiMtrd .f .t 


^ Jidt'dlid a|i i< funi f | t 


I I I 
1 1 I 


s & 


4 .ttSManJCKHMirtMilK 
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Kaxb of BnrRR. 

1660. 

1670. 

871. 

L872. 

1878. 

1874. 

1876. 

1876. 

1877. 

Brought forward . . 

Loveirs Creek 

506 

•• 

- 


L.679 

42 

1.940 

800 

6,6ia 

600 

4,466 

260 

2.821 

Luggat Burn % . 

• • 

• • 

* * 

• * 

* * 

• • 

Tso 


Manor Burn 

• • 

• • 

• • 

• • 

242 

• * 



Manubcrikia (Upper) . . 
Martihall’s Creek (Clinton) 

• • 

* . 

. . 

. . 

.. 

2io 

T’44 

•• 

Matatapu 

M‘PherBtm’8 Creek (Waipori Lake) 




. . 

’50 

.. 


’122 

•• 

Matukituki 

Matanra 

. , 

, , 


;; 

. , 

.. 

^60 

*890 

■ * 

Meggat Bum (Weihola) 


• • 

• • 

* * 

*■ • 

• * 

60 

* * 

Merton Creek 

. • 

* • 

• • 

• * 

» • 

• • 

800 

76 

’ ’ 


Mimihou . . 



• • 

• • 

• • 

* • 

• • 


Oamoru Creek 



• • 

» • 

• • 

* • 

200 


OkapuH (Matanra) 

• • 

• • 

* • 

• • 

• * 

* * 

200 

200 


Oamarama (VVaitaki) . . 

Otakaike „ 

Otama (Mataura) 





. . 

122 

166 

960 

200 

•• 

• • 

• • 

• * 


• * 

• • 

600 


Otaria 

Otamaite „ 

• • 

, . 


. . 

* * 

. . 

686 

820 

•• 

• * 

Otematata (Waitaki) . . 

iol 


• • 

• • 

• • 

• • 

* • 

* * 

Otopopo River 

Owake (Upper) 

„ (Lower) . . 

Owiho (N. E. Valley) 

•• 

•• 

•• 

*60 

’60 

’100 

290 

600 

800 

• • 

;; 

Peat Bog Creek (Poraahaka) , . 



• • 


400 

125 

• • 

• • 

• 

Pleasant River 

Potnahaka 


• • 

* * 


260 

100 

300 

1.720 

1,260 

2.000 

Poxnahi 

Puerna 


• * 


*« 

ioo 

1.000 

l,’i62 

250 

706 

Pnkerau . . 

Quail Burn (Waitaki) . . 

Quartz Creek (Wauska) 

•• 

•• 

•• 


•• 

, , 

Voo 

*600 

100 

252 

•• 

Rankle Burn 

• • 



• • 

• • 

*60 

* * 


Ronald's Creek (Pomahaka) . . 
Humbling Burn (Wauaka) 



• • 

. . 

:: 


‘202 

•• 

ioo 

200 

Sawyer’s Bay Creek 

Silver Stream 

’66 




ioo 

m 

”40 

’e’20 

Shoepwash Creek 



• • 


* * 

ioo 

• • 


Shag Creek (Akatore) . . 

Shag River 

’68 


. . ^ 

. . 

• • 

• • 

- 

•• 

* • 

Yenng^s Ponds 

Biatiott Creek (Benmore) 

76 

• • 


' :: 


• • 

’l7C 

6C 

) no 
1 

•• 

Stohey Creek 

• • 


e* 


• • 

60 



Swift Creek 

Swinburn 

St* Leonards 

•• 

’26 

•• 


2^ 

‘60 

: 

c 

. *• 

Taieri (Upper) 

TalU 


. . 


• • 

226 

/ • e 

) .* 

*220 

Ilatitukti (Upper) 

• • 

•• 

»• 

• • 

is? 

* • 

f • 



Teviot * 

l!ohopEiei4ro 

*62 

, , 

.. 

.. 

1.66c 

i 

601 

() *.! 

m 

17rotWe Ok» 4 Hampden Str’ms 
lYttmbWe Creek 

• *• 

• * 

• • 

. . 

f • • 

To 

40 

.. 

0 

0 • * 

• • 

• • 

Tnapeba *• 

Waikdikoi 

•• 



, . 

. . 

ik 



Widkoniiitl Blver . ^ 

’ei 


•* 

•• 

• • 

’ * 

■* * 

'** 

. 

forvtoHt •« 

91i 

1 % 

6 .. 

- 

0 

6 S,94 

18:64 

911.661 

8 7,651 
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Liht of Youno Tbovt — continued . 


Namk op ItivKn. 

1809. 

1870. 

1871. 

1672. 

1673. 

1874. 

1875. 

1876. 

1877, 

Brought forward . . 

9ih 

.. 

.. 


4,095 

8,947 

18,049 

11,668 

7,651 

Woitapeka 

Waihemo, or Kilmog . . 


• • 

• • 

** 


100 

*600 

1* 


Wairona 


. , 

, , 



126 

coo 

. . 

, , 

Waitahuna 






, . 

600 

. , 

800 

Waireka . . 



& 



. . 

600 

, , 

, , 

Waitati (Upper) 


M 



ioo 

. . 

. . 

. . 

. , 

,, (Lower)., 

Wat'^r of Leith . . 

57 

s 

§ 

.53 


250 

600 

. . 

820 

75 

1 

J 



460 

. . 

. . 

650 

Waterworks Reservoir 

40 


•** 



, , 

, , 

, . 

, , 

Waikaka . . 


O 

a 


•s 




663 

, . 

Waikouaiti 


a> 


ca 


80 

850 


, . 

Waimea . . 


a 

<9 



. . 


800 


( Top w’aters . . 

Waipahi •] Trumble’s . . 


to 

■3 


. , 

.. 

. . 

1,000 


.•n 

«8 

1 


800 

1,100 

. . 

1,800 

((Lower 

Waiwera 


s 

& 

0 

S5 

7Cy 

160 

401 

450 

7001 

900{ 

• ‘ 

1,000 

.. (top) 

Wyndham 





. . 

. . 

*600 

. . 

600 

• * 




*70 

. . 

. . 

410 

Wash pool and other Creeks . . 
Mr. Clark (Wairuna) . . 





* * 

‘100 


• * 

. . : 

,, Larnach (Peninsula) 





160 

. . 

, . 

*1*60 

. . 

„ Reid (Klder^Ue) .. 





200 

. . 



. . 

„ Menlove (Windsor Park) . . 





. . 

126 

* . 

160 

. . 

,, McGregor, C. E. . . 







6(K) 

. . 

,, C. R. Howden 





, , 


• • 

600 

, . 

„ Wheatley (Kakanui) 





•• 

•* 

J •• 

800 

•• 

TotaU . . 

1,085 

1,000 i2,000 

•• 

4,841 

G,228 

19,700 

16,626 

14,281 


liiST OF Young Trout distributibo from the Wallaoetown Salmon Ponbb, BouTMtAWD 

BT Mr. Howard. 
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Abt. XXV. — On some new Fishes, By F. E. Clabks. 

Plates XIV. and XV. 

\Read before tJw Wentland Institute, IQth July, 1878,1 
Trypterigium dorsalis, PL XV. 

B.6, ©.4-19-12, P. 8 brauchod, 7 simplo, V.2, A.25, C.13. 

Head is to total lengtli as 4 is to ID. 

Total length, 5*1 inches; length o{ caudal fin, *05 inch; length of head, 1*1 inch. 
Length of Ist portion dorsal, *0 inch — extreme height, 8rd ray, *35 inch 


*» 

2nd „ 

.. lu 

»» 

,, 12th ,, 

•6 „ 


8rd „ 

I* *9 ,, 

11 

II 4lh „ 

•63 

II 

anal „ 

II 1*9 ,, 

If 

„ 22nd „ 

•18 „ 


„ pectoral, 9th ray 1*15 „ 

„ voutrals, Ut ray *55 „ 

Longest diameter orbit of eye *3 „ 

Shortest do. *17 „ 

Distance from commencement vontrals to do. anal, 1*2 in. 

Termination of bases 3rd portion of dorsal and anal fins in same vertical, 
and 0*4 in. from commencement of caudal fin ; commencement of Ist 
portion of dorsal fin slightly behind vertical from posterior margin of pro- 
operculum, at terminal portion fin-membrane connected half-way up Ist 
ray of 2nd dorsal; fin -membrane at termination of second dorsjil connected 
with 1st ray of 8rd dorsal ; gill ojieuings very large, branchiostegous rays 
very strong ; rays of ventral exceedingly fleshy ; lower simplo rays of 
pectorals also strong and fleshy ; body covered with small ctenoidal scales, 
arranged in well-marked transverse series ; lateral lino running low 
down on side with concavity towards dorsal aspect, plainly marked from 
commencement to caudal Jin, Head, throat, base of pectorals, gill-covers, 
and cheeks soaleless. Summit of head dotted with numerous papillce ; 
portion of back, of a breadth of 0*1 in. on each side of and along base of 
dorsal fins, devoid of scales, division between scaled and soaleless portion 
being very harshly noiarked ; eyes, oval medium, with strong supra- 
orbicular ridges ; portion of forehead between eyes, narrow and grooved ; 
profile almost vertical, cheeks wide and deep, and shghtly flattened'^; body 
broad, rounded, thick, and fleshy, but elongate ; mouth small, underhung, 
with fleshy lips, upper protruding beyond lower; nostrils single, very 
minute, close below eye, and with tubular orifice; no crests; tongue fleshy. 
Femsle fish, ova fully developed. 

Ground colour of body, bead and fins, brownish ; and sides with yel- 
lowish tinge, mottled and spotted with darker, verging into banded appear- 
ance near taU ; pupil of eye black, iris brown, with yellow ring round pupil. 

Oaptmed at mouth of Hokitika, 26th January, 1871, and presented by 
3Cr» M^sfi Levy. 
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Tnjpteriijinm deaemdujiiatm, PI. XV. 

B.e, D,8~19-14, P.8-6~9, V. 2 , A.29. C. 18 . 

Scales : lin. lat., 48 ; lin. trans. 

Lateral line, convex, very prominent and plainly marked to near caudal 
(over 84 scales), when it ends abruptly, it follows general slope of dorsal 
aspect, high up oie body ; head is to total lengtli as 1 is to 5 ; depth is to 
body and tail as 5 is to 27. 

Teeth recurved, small, with row of larger (cardiform) outside on upper 
and lower jaws; teeth on vomer; tongue thin, sharp-pointed; caudal hn 
large, rounded ; scales large, ctenoid, continuous to base of dorsal fins ; 
none on head, cheeks, gill- covers, bases of pectorals or throat ; eyes large 
and round ; orbicular ridges hidden in substance ; a supra-orbital fringed 
palmiform, tentacle — decemfid — on simple base stalk ; trifid tentacle at 
nostril ; upper jaw protrudes slightly beyond lower when mouth is closed-— 
when open, lower jaw is longest ; head small, profile sharp and sloping, 
top of head and snout very much rounded, muzzle pointed ; commencement 
of first portion of dorsal fin in vertical with margin of pre-operculum and 
base of ventrals, terminating membrane of same joins with second portion 
at base of first ray ; commencement of second portion in vertical with base 
of pectoral fins, terminating membrane of same joins first ray of third 
portion a little distance up ray ; ventral fin rays slight but long ; a strong 
papilla at anus; bases of rays of first portion of dorsal fin very dose 
together, and far separate from the commencement of second portion of 
dorsal ; termination of third portion of dorsal in vertical with termination of 
anal fin ; head and gill-covers with numerous pores ; nostril^ double, one 
close to edge of orbit, the second lower and with tentacle ; back and belly 
rounded, sides and tail flattened. 


Total langth, 8-2 inches ; depth, *42 inches ; length of head, *65 inches ; diameter 




of eye, 

*15 inohei. 




Xiongth of Iflt portion oidorsd 

*86 inch-— extreme height of 8rd ray 

.46 inch 

.. 3nd „ 

•f 

11 „ 

»» »» 

Tth „ 

«86 


„ 8rd „ 


*68 „ 

♦» ti 

4th .. 

•4 


Mua 


1-86 „ 

♦» »» 

24th., 

*86 

*♦ 

„ oftiidM 


•46 

distance from snout to ventrsl fins 

•5 

»♦ 

„ peotorale (18th ray) 

*66 

ditto from ventrals to anal 

•7 

t* 




/ ditto from end of anal and dorsal ) 



„ ventralB 

(8nd do.) 

•5 

•1 fins to the oommenoement of 1* 

•2 

»f 



( caudal 

} 




Oolour (preserved in carbolic solution), sooty black; tips of ansi fin rays 
and membranes between (central) caudal fin rays, almost immaculate. 
OoUeoted by Mr. Wm. Docherty, Dusky Sound, March 1877. 
Trypteriffium rohutum. K; XV. 

B.6, D.e-^20--14, P.1--9-7, V.2, A* 28, p/ie^ 

Bead is to total length as 1 is to 4, 




Tryp^eri^ium Dors^is . 
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Scales large, ctenoidal ; bead, cheeks, gill-oovers, soaleless ; eyes, large, 
oval ; with trifid supra-orbital tentacle ; nostrils double, one close in front 
of eye, simple, the other lower down, tub^jjar ; lips fleshy; profile of head 
high, but round ; top of head round, nose round, blunt ; supra-orbital 
ridges not very prominent, but fleshy; lateral line prominent, following 
dorsal proflle, high up on sides, and terminating suddenly under last third 
of 2nd portion of dorsal ; Ist portion of dorsal, very low ; bases of Ist and 
2Tid rays close togetlier, terminating portion of membrane joins 1st ray of 
2ud portion of dorsal a little above base; 2nd portion of dorsal high 
anteriorly ; membrane at temination does not reach to commencement of 
8rd portion of dorsal ; 8rd portion of dorsal lugh ; belly tumid ; body, 
thick fleshy, shaip on back, rounded below : — 

Total length, 8*85 inches ; length of head, *8 inch. 

Length, let part dorsal, *45 inoh—extreme height, 4th ray, *25 inch. 


.. 3nd „ „ 1-3S 

II 

II II 

2iid ,, *S6 ,, 

It 8rd ,, ,, *55 

II 

•1 II 

8rd „ *4 „ 

„ anal, „ 1*27 

♦I 

11 11 

17th „ *83 

„ caudal, „ *45 

II 

ext. ht. of pectoral, 11th „ *76 „ 

Longest diameter eye, *2 

•I 



Shortest „ „ 1*5 

II 




Distance from snout to ventral dn, *55 inch 

„ „ ventral flu to anal fln, *8 inch 

„ „ end of anal (in vertical with end of dorsal) to beginning of caudal fln, 

*27 inch. 

„ between 2nd and 8rd portion of dorsal fin, *05 inch. 

Ground colour (preserved in carbolic solution) brownish, with dark 
brown blotches on back, surrounding seven light patches or spots, four of 
which run up on to base of second portion of dorsal ; upper part of first 
portion of dorsal very dark, anal flu greyish, with dark brown free margin; 
belly ffreij ; pupil of eye black, iris brown. 

Collected at Jackson’s Bay, December, 1874, and presented by J, S. 
Browning, Esq. 

Acanthoclinus taumaka. PI. XV. 

B.6, D.20-4, P.1-17, V. 1;^ A.9-4, 0.19. 

Head is to total length as 5 is to 21. 

Total Ispgth, 4*8 inches ; length of head, 1 inch ; depth of body, *8 inch 
Length el dorsal, 2*8 inohes—^xtrexne height, 21st ray, *55 inch 

,, anal, 1*15 „ „ ,, 11th ,, *56 ,, 

„ pectoral, *6 „ 

„ ventral (2nd ray) *65 „ 

„ eaudal, ’6 „ 

Teeth on tongue, vomer, palatines upper and lower jaws. 

Z^ateral lines as in generic distinctions. Head small and pointed, but 
with noio (in profile) slightly truncated, rounded above, flattiah below ; 
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sides very flat; tail compressed flat; caudal fln largo» rounded; eyes 
round; lips very thick and fleshy; cheeks fleshy; head, cheeks, gill-covers 
and throat, aoaleless; body, sid|p and belly covered with small, smooth, 
close-set scales ; fins thick ; tormiuatiug membranes of spinous rays of 
dorsal and anal fins slightly produced in fleshy appendages; pectorals 
small, roimd; no simple rays to pectorals; anal with one spine and two 
rays only. 

Ground colour, bpwnish-grey, mottled with black ; dorsal and anal fins 
with large black spot on rayed portion ; base of spinous portion of dorsal 
with irregular blackish bands, and both dorsal and anal margined with 
black; summits of spinous appendages pink, with lower membrane imma- 
culate ; two black streaks on cheeks. 

Collected and presented (with 5 of the same species) bjf Mr. J. N. 
Smyth, Jackson’s Bay, December, 1874. 

Lrpiflopus elongates, PL XIV. 

B.O. D.166, P.12. V. ]“ntary}- ^.26. C.18. 

Total length, 27*0 inches; greatest depth, *7 inch ; width (at vent), *2 inch; vent, 
9’6 inches from tip of snout ; 0*5 inches from end of head ; diameter of eye, *5 inch. 

Body scaleless, but covered with a delicate, deciduous, silvery pigment, 
adhering to fingers on handling; length of gape 1 in. ; body long, narrow, 
and compressed ; cheeks flat ; dorsal fin long and low, extends from top of 
head above gill-opening to half an inch from base of caudal flu ; extreme 
height, near termination, almost equals half the depth of body; pectoral fins 
with lower rays longest, length 1 in. ; ventral fins, minute rudimentary, 
placed in vertical with posterior termination base of pectorals ; length of 
anal 4*6 in., equals height of dorsal and terminates in vertical with end 
of same ; caudal fin deeply forked ; tail, before commencement of caudal, 
very slender and slightly carinated ; nostrils situate *2 in. in front of orbit, 
simple and single ; giU-openings large ; mouth largo, gape extends to under 
nostril ; teeth in single row (eight in number) on each intermaxillary bone 
(lancet-shaped and inclined slightly forwards), five long recurved fangs at 
extreme end of upper jaw, two on each side and one at symphysis ; on 
lower jaws, single row of incurved lancet-shaped teeth (eleven in number on 
each side) with two small recurved fangs at end of jaw ; no teeth on tongue 
palate or vomer; pharyngeal teeth very fine, brush-like; lower jaw (at 
symphyMs) produced in a strong conical point, or quasi-barbel, *6 in. in 
length ; lateral line strongly but evenly marked — yellow. 

Oolour, a uniform bright metallic silver ; fins, yellowish ; caudal with 
pinkish hue. 

OoUeoted by self, Hokitika beach, 12th October, 1674, and the only 
perfect speoimen of some eight or ten which have come under my obeevta** 
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tion. All were in the same proportion as the one above described, and 
varied bnt little in size ; but were generally much mutilated by attrition on 
the sand and shingly beach. 


Abt, XXVI, — On a new Fish found at Hokitika. By F. E. Claiixe. 

Plate XIV. 

[Read before the Westland Institute, Stk January, 1879.] 

The fish, hereafter described, and the occurrence of which on the West 
Coast of New Zealand I have the honour to bring under your notice this 
evening, is interesting on account of its being the first of its genus dis- 
covered in the seas of the southern hemisphere, or, in fact, in any other but 
European waters. 

Hitherto they have been found off the coasts of Norway, Scotland and 
islands (very rarely), and the ^Mediterranean, in ’which sea a common 
variety occurs, which is notable as affording tlie silvery pigment formerly 
used in the manufactiuo of artificial pearls. 

The first British specimen was lioted by YarroU in 1887, and was caught 
off Rothsay in the Isle of Bute, and British specimens have been but few in 
number since then. It is stated that all specimens obtained there, and off 
the coast of Norway, occur usually after severe and cold wintry weather, 
and this kind of weatlier ushered in the arrival of our species which was 
found washed on shore on the South Spit, Hokitika, 6th August, 1878, by 
W. Duncan, waterman, and w^as kindly brought under my notice by Capt. 
Turnbull, harbour master, under the impression that it w^as one of the 
young Californian salmon lately liberated in the river. It turned out to be 
one of the Salmonida, though not the one wished for. 

. As far as can be arrived at, by comparison with descriptions, etc., our 
specimen agrees very well, except some ill-defined peculiarities, with the 
Hebrides variety, and it would be of excessive interest to have more proof 
than mere imagination, that our antipodean species had gradually worked 
its way ** sub mare ” in tliose cold lower strata of w^ater to our coasts. 

The specimen has been forwarded as a **typ6” to the Colonial Museum, 
Wellington. 

Argentina. 

Scales rather large; cleft of mouth small; intermaxillaries and maxillaries 
very short, not extending to below the orbit; eye large; jaws without teeth, 
an arched aeries of minute teeth across the head of the vomer, and on the 
lore part of the palatines; tongue armed with a series of small curved teeth 
on ea<di side (except in one species); dorsal fin short, in advance of the 
Vtntrals; caudal deeply forked. ^ 
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Pscudo-branchice woll-doveloped. Pyloric appendages in moderate num- 
bers ; ova small. 

Marine fish which ncrver enter fresh waters, and hitherto found only in 
some parts of European waters, f.e., coasts of Norway, rarely coasts of 
Scotland and islands and the Mediterranean. 

Argentina decagon ^ nov. sp. 

D.IO, 2nd adipose ; P.14; V.12; A.ll ; C.19; B.5 ; L. Trans. 

L. Lat. 51. ’ 

First dorsal situated in depression on back ; adipose dorsal liigh ; pectorals 
small, fragile ; ventrals rather large, fragile, large axillary scale ; caudal 
large, deeply forked ; eye large, round ; moutli very small, and protractile 
to some extent ; anal fin very high anteriorly (this fin and adipose dorsal 
placed close to caudal ; cheeks and head scaleless, top of head flat, head 
small, snout pointed ; operculum, suboperculum and preoperculum covered 
with thick transparent (immaculate) glossy flesh (showing colouring pig- 
ment on bony plates in a very beautiful manner) ; lower angle of preoper- 
oulum and interoperculum free from fleshy substance; nostrils small, 
double, one placed before vertical of front of orbit, the other near tip of 
snout ; back, belly and sides rather flattened, but body thick. 

No teeth on superior or intormaxillaries or on inferior maxillaries, but 
the front edge of vomer is produced and bare and crenulated, forming dental 
apparatus ; edges of palatines bared, forming catting apparatus ; tongue 
iong, thin, narrow, and round, with four long recurved fangs at tip ; gill- 
arohes armed with long rakers ; gills four and one pseudo-gill ; upper jaw 
projects slightly over lower. 

Head rounded under throat ; eye large ; gill-opening large, section 
through body shows same to be an irregular decagon in shape. 

Beales (in heaufifully arranged series) very large, tlun, and covered with 
rilvery pigment on lateral band, very bright, duller on series superior and 
infmor to same. Scales along lateral line high and narrow, with large 
core, the opening of which is directed towards head. At the angles of the 
irregular decagon the scaleB are large, squared in front, rounded at back, 
and bent in an angular form with an opening or slit extending some 
distance into scale. These scales overlap in the centres of the facets of the 
decagon, and over these, and extending nearly from angle to angle, are, on 
{be dorsal, second, third lateral band and ventral facets superposed, large 
deep rounded scales filling up intervals between angles of decagon, and 
causing the ribbed appearance of body; the depression at lateral line is also 
eaused % these large scales overlapping in unbroken marginal Imc, abate 
and Mow 
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The substance of back and top of head, when first out of water, quite 
transparent; belly white; iris of eye silverjs pupil black, upper and lower 
sides silvery, but lateral band bright polished metallic silver. 

Total length 
Length of head 

Length of head, body and tail (exolusive of caudal dn) 

Distance from snout to commencement of dorsal 
»» It ,, ventrals 

„ „ ,, ,, anal 

Width of eye, horizontal diameter, *45 inch; vortical diameter, *4 inch 
Greatest depth of body (under commencement Ist dorsal) 

Length, base, 1st dorsal, *5 inch ; height, 1 inch 
„ ventrals, •?& „ 

„ pectorals, *75 „ 

„ base of anal, *55 „ height, *55 inch 
Distance between commencement let dorsal and adipose 
„ „ „ ventrals and anal 

„ „ adipose dorsal and commencement caudal 

„ „ oommonoement anal and commencement oaudal 

Short diameter of eye (vortical), } length of head 
Length of head is to body and tail as 16 is to 61 
„ „ is to total length as 16 is to 69 

Greatest depth of body is to total length as 10 is to 69 

„ „ „ is to total length of head, body, and tail, as 10 is tq 61 

Distance from snout to oommenooment ventrals, S I inches 
„ „ commencement anal to end of tail, 8*1 inches. 


6*9 inches. 
1*6 
6*15 
2*8 
8*1 
5*0 

1*0 


256 

1*9 

•9 

1*18 


Akt. XXVn . — On a new Fish, By W. D. Campbell, C.E., F.G.S, 
[Read before the Westland Institute^ Stk January^ 1879.] 

Tm following description is of a new genus of fisli, four specimens of which 
were obtained by myself on the 18th of May last, on the Hokitika beach. 
It has very marked peculiarities. The single dorsal, and the stout spinous 
rays in both it and the anal, connected by a perforated membrane^ presents 
entirely distinct characters from any previously described genus. The most 
nearly allied appears to be the genus Brama, There is a possibility that 
the specimens obtained are yotmg, but the characteristic points described 
bdow appear uniformly in them all. 

Fam. ScoMBBmiE. 

Group 5. Coryphceniiia, 

Genus not. Discus* 

Body compressed and elsvatod ; general form ciroular^ointed at snout 
tad iailt Bead and lower portion of body soalelesst minute scales on 

a8 
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upper portion of body and tail ; cleft of mouth very oblique. A single 
dorsal, which, hke the anal, is composed of stout spinous rays connected at 
their mid-length by a monibrane having a breadth of one-third of their 
length, leaving apertures between the base of the rays. Caudal forked, 
ventrals slender ; a single series of minute teeth in the jaws, finely 
pectinate ; branchiostegals four ; air-bladder large. 

Discus aureus f sp. nov. 

B.4, D.2G, A.21, V.7, C.8/16/8, P.17. 

The greatest height of body is two- thirds of length, and is vertical to the 
origin of the dorsal and ventrals; head equal to half height; snout equal to 

half, and interorbital space equal to one quarter 
greatest diameter of orbit, which is equal to 
half length of head ; a depression extends down 
the snout; greaiost thickness of body above 
the pectorals, and equal to greatest diameter 
of orbit ; the upper maxillai'y extends to the 
vertical, below the cofitre of the eye ; colour 
silvery, with minute bronze spots, with a dorsal margin of a similar 
colour, extending from behind the orbit, where the depth equals half 
orbit, to the caudal ; pectorals yellowish brown, others dirty white. 

Total length, 2|m. 

Four specimens cast up on Hokitika beach. 



Abt. XXVm. — Notes on the Genus Callorhynchus, with a Description qf an 
undescribed New Zealand Species, By W. Colekso, F.L.S. 

Plate XVn. 

[Read before the Hawke Bay Philosophical Institute ^ X2th August 1 1878.] 

Ik a ** Catalogue of the Fishes of New Zealand with Diagnoses of the 
Species,’* compiled by Captain Hutton and printed for the Colonial Museum 
in 1872, only one species of the genus Callorhynchus is mentioned as belong- 
ing to our seas — C, antarcticus ; but, as I take it, there are several other 
species, two of which I have seen, viz., C. australis^ Hobson, and an 
undescribed one, which I believe to be a species nova (C* dacyeaudatus^ 
tnlhi), of which 1 shall give a fair diaguostic and specific outline in this 
paper. 

It was in December, 1844, that 1 first saw this fish. 1 was leaving 
Poverty Bay in a brig, bound for this place, when, on passing the heads, 
we aair some Maori canoes fishing, one of which paddled alongside and sold 
gs some of their fish they had just tahen ; among them ime one that t htA 
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never seen before ; I knew it was of the genus Calhrhynchm, and, as I 
thought, distinct from C. antarcticus (the only species of that genus then 
known to me), so I took a sketch drawing of it, with notes of its dimensions, 

etc. , which I now give. 

Callorhynehiis daeycaudatus^ mihi. 

Total length, 8ft. Bin.; girth, (belly) 1ft. 6in.; length of pectoral fin, Bin.; 
first dorsal fiu, 5in. ; of attached bony ray, 7iu. ; length of tail, from angle 
in upper surface, 12m. ; length from snout to anterior base of first dorsal 

fin. , 9 Jin. ; the bony ray in front of the first dorsal fin is partly separated 
from that fin, it is a little curved, and barbed slightly on the posterior edge; 
the extremity of tlie tail is free and feathered, which, being such a great 
peculiarity and so very characteristic of this species, has given rise to its 

pecifio name. Whole fish silvery white, but highly iridescent ; tlie fins of 
dark grey colour. It had no teeth, only palatal bones ; a crayfish was 
found in its maw. 

In its produced whip-liko tail and barbed dorsal spine this species 
approaches more nearly to its northern congener, Chinuera arctica^ Linn., 
formerly the type of the genus, before tliat Callorhynchus was separated from 
it by Cuvier, 

Captain Hutton, in the work above cited (p. 74), gives as a character of 
this genus, extremity of the tail distinctly turned upwards:’* I scarcely 
understand this ; such is ceiiamly not the case in the one species mentioned 
by h im as belonging to these seas, antarcticus ; neither does any such char* 
aoter belong to C, australis, —nnothor of our species, which 1 have also seen. 
Both of those species also differ widely from C. dasycaudatus, in the very 
large size of their pectorals, which overlap the base of their ventrals. 
Drawings of the tails of those two species I also give in the subjoined plate. 

; I also note that Dr. Richardson, in a paper on some new Tasmanian 
fishes, read before the Zoological Society in 1839, has another new species, 
C. tasmanius, which may also he found here in our seas ; I have, however, 
never seen it. It differs from those two species last mentioned in the size 
of its pectorals ; in which respect it approaches to C. dasycaudatus* Dr. 
Richardson gives the following characters to distinguish it from C, aiitarcticus 
(probably at that time C. australis was unknown to him) — pwniw peetoralibus 
ad vmtrales hand attingentibus ; pinnd dorsi aecimdd pone ventrales incipientif 
ante lobum ante)*iorem in/eriorem pinna cauda desinenti,'* And then he adds : 

This species agrees with the Callorhynchus amythi of Benne, figured in 
.fieeohy’s Zoological Appendix, in the distance betw^een the pectorals and 
Centrals, but is so unlike that figure in other respects that it is impossible to 
asiagn it to that species.” Of this last mentioned species ( C. smythi), 1 
know no more than what I tjiaye here quoted ; should it be found in our 
then, we nmy probably count on having five species of this genus. 
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Dr. Hobson, of Tasmania, has given an admirable description of C, 
australis, wliioh he dissected and described in 1840 (Tasmanian Journal of 
Natural Science, Vol. I.) This species is near to C\ antarcticus in the size 
of its pectorals, etc., but widely different in the shape of its tail. Its length 
is said to be 2 feet 6 inches. His whole paper is replete with valuable and 
interesting information relative to the viscera, and other organs and parts 
of this peculiar fish. One short sentence only can 1 quote: — “Tlie inferior 
extremity is especially interesting from its quadrupod-liko form; here ia, in 
reality, the pelvis of the fish.” I quote tliis tlie more willingly in hopes 
that some of our young anatomists (to whom that circumstance quoted may 
be unknown), may also bo led to dissect and describe other species of this 
curious genus ; seeing, too, that they are not uncommon hero on our shores 
during the summer. 

DESCBIPTION OF PLATE XVII. 

1. Callorhynchus dasycaudatus, CoL 

2. Callorhynchus antarcticus, Cuv, (tail only). * 

8. Callorhynchus australis, Hobson (tail only). 

(K.B. — Tho figures aro drawn to one seals). 


Art. XXIX.— iVbfss on the Metamorphosis of one of our largest Moths^ 
Dasypodia selenophora. By W. Colbnso. , 

[Read before the Hawke Bay Philosophical Institute, 10th June, 1878.] 

On the 21at January, 1878, my attention was called to an unusually large 
caterpillar, apparently asleep on the trunk of an Acacia tree (silver wattle). 
At first sight, it seemed so much like the bark of the tree in hue, that it 
was not readily distinguished from it. The larva was stretched out to 
its full length, nearly 8" 6'" ; it was elongate, and of the ordinary form, 
pretty evenly cylindrical throughout, though thickest in the middle and 
tapering towards its head and tail, and skin smooth. In colour, it was 
peculiarly mottled or finely speckled (irrorated) with very minute points 
of black, red (carmine), and ash colours — ^the latter predominating — ^which, 
combined, and at a little distance gave it the colour of the reddish-grey 
bark of the tree above-mentioned. It had two minute bright red (carmine) 
spots close together on its back, near tlie tail, and when in motion two 
large triangular dark splashes were displayed on its back ; the colour of the 
belly of the larva was pale (duU white), with several round oHve spots in 
pairi, corresponding to its belly feet. Its bead was small, of a pale Indiw^ 
yellow colour ; ite hind feet were large, andHt h$A also two brood OMl feot« 
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On being touched, it coiled itself up very rapidly and closely. This it 
did many times, so that it was difBcnlt to get to see its under parts. It did 
not seem inclined to crawl, and was very quiet. I put it under a large bell- 
glass, and tried it with various leaves, but it would not eat anything ; so I 
left it, thinking it would shortly undergo its transformation. 

The tree on which I found it was a largo old one, and it was on its main 
stem about 4 feet from the ground ; how it came there was a mystery, for 
there were no shrubs nor plants nor even grass near, — it being the very 
middle of our dry season (which this year was extreme), and while the upper 
overhanging branches of the tree were several feet above my head. 

All that day and part of the next it remained very quiet, still keeping 
stretched out to its full length, but not moving ; it ate nothing, though on 
the 22nd it discharged several largo pellets (fseces), of an obtuse cylindrical 
shape, 

I kept watching it daily, and on the 25th January I found it had spun 
a small white web (cocoon) with which it had managed to bring together 
and curl down around it the edges of a large loaf of the common red 
geranium, fastening also the leaf pretty closely to the sheet of paper below, 
so that I could not got a single glimpse of the larva, although I tried many 
ways ; but as tlie weather was so hot and dry, and the leaf quickly 
witliering, I soon left off making any further attempts to observe it| 
fearing I might injure the larva. 

Several weeks passed and no sign of its change appeared ; and I was 
almost getting tired of making so many diurnal visits, when, on the morning 
of the 21st of March, I found it hod emerged a perfect insect, a large moth 
of wondrous beauty 1 I do not think that it had left its pupa-case during 
the night, as there was but a very small amount of its long downy covering 
about the glass ; for had it done so, being a nocturnal creature and of a 
large size, it would surely have knocked itself about a good deal in its vain 
attempts to get out. 

I may truly say that I gazed on it with pleasure and astonishment; fev 
^ough I had pretty largely known our New Zealand {having 

collected many hundreds of species some 25-40 years ago)*** I had never 
before seen one like this. It differs too, very considerably from our British 
Species, although I thought I had formerly seen something not altogether 
unlike it in books. There, however, it was, a handsome large black moth, 
forming almost an equilateral triangle of 1"*6'" as it remained at rest. I 

* 1 may here mentiou that the moth described in Or. Bieffenbaoh^s work on New 
Zealand, Vol. 11., p. 284, (JHepialu$) wae also raised by me from lanr» which I had fed 
mi JfeSsKtra kavee, tnneh to the annoyance of the Maoris in those tilnes, who made a 
great fuss and objei||kii to my so doing. {Sh nou at snd.) 
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knew that it belonged to the Noatuina group, but that was all. So I sent 
an outline of its appearanoo to Mr. Fereday, the oelebrated entomologist 
residing at Christohuroh, enquiring if there were any such speoimons in the 
Museum there, or if he knew of such a moth. From Mr. Fereday I 
reoeived a very kind and full reply, that, while there were no specimens of 
this moth in the Canterbury Museum, ho had one (a female) in his own 
possession, which had been taken some years ago at Nelson; and that, 
though ]^re, the perfect insect had been described, and was tlie Dmypodi^ 
$$lenophora of Guenee.*^ 

And now for a brief description of the perfect insect. 

Its size across, with wings extended, is 8" 8"'; length of body, 

8'"; the body thick, with 7 segments, but tapering downwards rapidly 
from its second segment almost to a point at the tail (not unlike, in this 
respect, those well-known British species of the Sphingidtn family, Smerinthui 
tiluB, and Chmrocampa porcdlus), and densely covered with very long 
down. Amtennffi, nearly 1" long, slender and evenly attfnuated, but not. 
smooth, being apparently very finely and regularly ringed and serrulated ; 
legs, large and stout. 

Its colour, on the other side, when living, was a sooty black ; but after 
death it changed to a dark umber colour, with dark zig-zag and other 
markings on its wings (somewhat resembling those on the wings of the 
Emperor Moth, Saturnia pavonia-minor and with a peculiar large and 
lustrous ocellated spot on each fore wing near the costa — in a line with the 
anal angle ; all the wings are ciliated, bearing minute whitish dots at the 
extremities of the nerves or rays just within the margin. Its colour on the 
under side was ochrous or fulvous ; the legs, amber-coloured below the. 
^knee, but its thighs were ochrous, and thickly covered with excessively long 
and waving down ; its horns also were ochrous coloured but darker at 
their bases. 

While living, it was a truly superb, rich, velvety-looking creature; 
presenting, too, when at rest, such a regular and graceful equi-triangular 
outline. The eyes on its wings had (if I may so express myself) a living 
look, much as the irises of the eyes of men and animals ore Bometimee 
drawn when represented under bright light. Those spots, or eyes, were all 
alike, black, but the two circular rims round each, and the lunate or 
IHangular iris-pupil-like part within were shining lustrous and waxy, or as 
if strongly gummed. What with its fine moony oyes on its wings, and iU 
long wavy dqwu on its thighs, it well deserved its expressive name, both 
generic mi specific. I could not help thanking its describer, for it is not 
often tlmt we find so fit and distinguishing a name given in these modem 

• In Sp4ct^ Hinital d4t$ L4pi4optir0$ ifo<tturn€$, 
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times, eithor to an animal or to a x)lant. Much, however, of its surpassing 
beauty quickly faded after death, which I attributed to the fumes of tlio 
sulphur I had used in killing it, not having any chloroform at hand, and 
leaving home on that very day by train to visit the country schools. 

The pi/j?a-case (after the moth had emerged) is nearly cylindrical, very 
obtuse at the head, and tapering regularly downwards from end of folded 
wings at 4th segment, and pointed conical at the tail ; length, I'' and 
diameter in thickest part 6'^' ; suspended slightly by tail ; well-marked in 
front with folds of wings and antennte, eyes and head of imuyo, and very 
strongly with 7-ringed segments, each having two long spiracle marks, one 
on each side. Colour dark red (garnet), with a blueish or violet bloom 
(dust), but smooth and shining on its prominent parts. 

Cocoon very small, white and coarse, almost woolly ; just suf^cient to 
hold the edges of the loaf down to paper, where, however, it was strongly 
fastened ; fsBcal pellets emitted after enclosure. 

The imago had made its exit by a small round hole at the top of pupa- 
case, back of the head, the case having also slightly given way down the 
costal marking of the ^vhigs on each side. 

Note. — D r. DiefTenbach saw the moth I had raised from the larvsD referred 
to (in the note, p 801), at my house in the Bay of Islands, where ho was a 
frequent visitor during his stay there in tlie summer of 1840-1841 ; and 
from me the doctor obtained not a few specimens and much information 
(like many other visitors of that early period), which, however, he never 
acknowledged. 

' As it may be of some little interest I will just quote what I then wrote 
about that larva and imago, in a letter to Sir W. Hooker, dated “July, 
1841,*' and published him in the London Journal of Botany (1842), vol. 
L, pp« 804, 805. 

“ In a phial you will find specimens of what 1 believe to be the true 
larvm of Sph^ria robertnu^ These larva3 are abimdant in their season 
on the foliage of Batatas edulis (?) f, the kumara of the New Zealanders; 
to the great distress of the natives^ who cultivate this root as a main article 
of their food, and whose occupation, at such times, is to collect and destroy 
fham, which they do in great numbers. They vary a little in colour, as 
he observed in the specimens sent. The New Zealanders call them 
and Anuhe (the same names which they a]»ply to the Sphahia 
vetotiu itself)^ and always ^eak of them as identical with that FungusA 
JQie. oommon belief is, that both (those living on the kumara and those 
udiitdr bear the Fmgi) alike descend from the clouds I this opinion doubtless 
i|ldiiing> from their sudden appearance and oountlesB numbers. 

: I Wt Mn f 11^^ I .. M l— I I,. I,,— . II. 
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“ A moth from tho larva? also accompanies the above, for I have fully 
Batisfled myself of theii* identity. In 1886 I kept the larves under glasses, 
and fed them with the leaves of kwnara (much to the annoyance of the 
natives), until the perfect insect was produced. There cannot reasonably 
exist a doubt tliat this insect deposits or di*ops some of her eggs on the 
branches of tho raataa ( Metrosuieros robusfn, A.C.), beneath which tree 
alone the Splmria rohartsii has hitherto been found, when they (tho larvee) 
fall to the earth beneath, die, and the Sphana is pi'oduoed. 

“ I think I can offer a fact for consideration relative to their being only 
(or chiefly) found benoatli Metrosidcros robusta. One fine evening last 
summer, when enjoying, as usual, a promenade in my garden, just as the 
sun had set, I was admiring tho splendour of some plants of Mirabilia^ 
which had just unfolded their scarlet petals. Suddenly several of these 
moths made their appearance, darting about tlio plants in every direction, 
pursuing one anotlier, and eagerly striving to obtain the honey which lay at 
the bottom of tho perianths of the Mirabilu, Fi*om this plant they flew 
upwards to tho flowers of a stately Agave (A, ameritanaj^ whei’e, being 
joined by other moths, their congeners, their niunbers soon increased ; and 
thus they continued to enjoy themselves every evening during the whole 
season. The inference I deduce is this, that the 3f. robuata^ blooming at 
this season, having scarlet flowers which abound in honey, becomes the 
centre of attraction of these insects — increased, too, by its densely crowded 
coma of inflorescence, more particuloi’ly so from the blossoms being always 
at the extremity of its branches ; by which, and by their colour, this tree 
may at once be distinguished from the other denizens of the forest, even at 
a great distance. 

“ The larva whereon the Spharia is found, when first token out of the 
earth, is white internally, and appears solid and succulent. A finely-cut 
slice, when held against the light, presents a beautiful appearance**' 

I may farther add that, 25-80 years back, I bad a honejBuclde ( Lonicera 
periclymenum) trained round the doorway of a house in my garden. This 
plant flowered abundantly in the summer, and it was interesting and curious 
of an evening to sit on the step (as I have offcen done) and watch those large 
moths (HepialueJ; they would visit the plant in great numbers, and 
unrolling their long probosces, probe the flowers to get at the honey, pass- 
ing quickly from flower to flower, and continually coiling and uncoiling their 
long trunks with great rapidity; they never lighted on the plant, and all the 
time kept up a tolerably loud humming noise from the quick and inoessani 
vibrations of their wings, whiob, indeed, drew the attention of the cats, who 
oftoi, in consequence, captured them^ 
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Abt« XXX. — Further Notes on Danaifl berenioo, in a letter from Mr. F. 

0. Sturm to the Honorary Secretary, Hawke Bay Philosophical Institate. 

[Read before the Hawke Bay Phihtophieal Inetitute^ 9th September, 1878.] 

** Hawko Bay ISfuraenea, 17th Febmary, 18T8. 

Drab Sot, — In regai'd to the butterfly, Danaia beremcSt or a closely-allied 
species (as per your paper on the same),^ the first time I saw it was at the 
Beinga, up the Wairoa Biver, in Hawke Bay, in December, 1640, or January, 
1841. in 1848, 1 captured a number at the Waiau, a tributary to that river, 
the Wairoa ; I cannot recollect how many, but it must have been eight or 
nine at least, as I sent some small collections of insects to several of my 
friends and correspondents in Europe, and all, or nearly so, had one or two 
of the Danais included. Again, in 1861, 1 captured three on the Bangitikei 
Biver (near to the Messrs. Birches sheep-run), one of which I have still in 
my collection, although in a very imperfect state. About twelve years ago 
Mr. Brathwaite captured one in his garden at Napier ; this he sent to 
England, and it came into the hands of the Bev. H. Clarke, who mentioned 
it to me in a letter, as we corresponded. Four years back 1 saw three or 
four in my garden here, and two years ago there were a great number in 
my gardens, always keeping about the Lombardy poplars and Houheria 
populnea, Mr. Duff, of Kereru, also informed me that he had captured one 
pretty high up on the east side of the Buahine range, about ten years ago* 
I certainly believe the butterfly to be indigenous and not introduced ; and 
my observations of it fully coincide with yours, that while, in certain years, 
it is plentiful, in other years it is not to be seen. — am, dear sir, yours, etc., 
P. W. Sturm.’* 


Art. XXXI. — Not^ on some New Zealand Eohinodermata, wkh Descriptions 
of new Speem. By Prof. F. W. Huttok. 

[Bead before the Otago Xnetitute, 9th Ottoher, 1878.] 

Amfhittra parva^ sp. nov. 

SmaB, disc pentagon^, covered with rather large imbrioatmg scales, 
aud a pair of large, nearly semi-circular, radial shielda at each comer. 
Bays two or three times as long as the disc, tapering; upper plates broader 
ilMm lmig with the outer edge convex; under plates laterally constricted, 
a blunt tooth on each latero*anterior margin, and with the outer edge 
di^^y emarg^te. A single broad tentacle scale. Side plates with a row 
Of three or four J^ly equal spines, which are almost as long^os the breadth 

^ Ttmt. N« JB. Insl., VoL X, p, S76. 
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of the ray. Mouth shields * triangular. The whole animal is of a pale 
brown colour. The distance between the tips of the rays is about three 
quarters of an inch. 

Dunedin Harbour. 

Asteracanthion granifentSt Lam. 

A specimen of what I take to be this species is in the Otago Museum. 
It was found in Dunedin Harbour, 

Asterias rupicola, Verrill, Bull. U.S. Nat. Museum, No. 8, 1870, p. 71, 

A specimen of this species, found near Dunedin, has been presented to 
the Museum by Mr. A. Montgomery. 

Echinaster fallax^ Mull, and Trooh. = C?fAt7ta Uizotdca, Gray. 

The Henricia occulata of my Catalogue of the Echinodermata of New 
Zealand (1872) is the same as this species. 

EchinoHUr (?) sp. 

Bays seven ; five and a half times as long as the diameter of the dijsc. 
A specimen 18in. in diameter from Woikouaiti, presented by Mr. Orbell. I 
cannot identify it. 

Choataater maculatxia^ Gray {Nepanthia), 

I have placed with great doubt tmder this species a starfish that 1 have 
received from Wellington. 

Fmtagonaster dilatatua^ Perrier, Arch. Zool. Exper. 1876, v., p. 88. 

Aaterina nova-zealandus, Perrier, l.c., p. 228. 

1 have not seen any description of either this species or the last. 

Aaterina regularia^ Verrill, 

I have a variety of this species, from Dunedin, with six rays, which con 
hardly be distinguished from A, awtralia, 

Goniocidaria canaliculata, A. Ag. 

During a late visit to Sydney I was able to examine specimens of both 
G, tuharia and G. geranioideay and found that our species differed from both. 
It is, however, I think, identical with G. canalieulata ; but the ocular pores 
are at the external angle of the plates, and Mr. Agassiz does not mention 
the trumpet-shaped secondaries surrounding the abaotinial system. It has 
ten primary tubercles in a row* 

Nora. — Since reading this paper, I have seen the figure of Gonioeidaria 
eamliculata in Sir Wyville Thomson's ** Atlantic/' and find that it is not 
our special. Our apecies may be called Gonioeidaria umhremdtm. 

Saimacu glohator. 

Specimens sent to the Otago Museuxn> by Mr« 0. Traft^ &om Stewgsl 
Idbnd, Appear to belong to this species* But there are eight or nine 
ttiibroies^ a plate of the interambulaoral system at the ambitue* Tim 
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teat ia white with pink tubercles ; the integument a pale brownish yellow. 
The apinel^on the upper portion are reddish purple with white tips ; on the 
lower portion they are white, getting yellow towards the base. 

Diameter 2 inches. Height 1‘4 inches. 

pjchinooardhim auetrale, 

A specimen of this species, presented to the Museum by G, Joachim, 
Esq., from Northport, Chalky Inlet, measures inches in length. 

Molpadia coriacea^ Hutton. 

This is evidently not a true Molpadia. It is probably a Caudina or an 
Eehinomma, but as the type is in the Wellington Museum, I cannot 
re-examine it. 

Cueimaria thomsoni, sp. nov. 

Body fusiform, scarcely subpentagonal. Skin rough, wrinkled. Ambu- 
lacra with the tubercles densely crowded in about 5 or 6 rows. No feet 
on the interambulacral areas. Tentacles — ? 

Bioh brown, the white tips to the feet giving the ambulaoral areas a 
spotted appearance. Length, 1 j inches. 

Stewart Island. Presented to the Museum by G. M. Thomson, Esq., 
after whom I name it. A single specimen in spirit. 

EcJUtiocucumie alba^ Hutton. 

The receipt of another specimen of the Chirodota (? ) alba of my catalogue 
has enabled me to dissect it, and I find that it has five well-marked 
ambulacra, and should be placed in the genus Echinocuo^amia, 

Labidodeamus turhinatm^ sp. nov. 

Body rounded, suddenly contracted posteriorly into a short-pointed tail, 
and anteriorly into a rather long cylindrical neck ; skin smooth, slightly 
transversely wrinkled ; the two dorsal ambulacra, with two rows each of 
rather distant feet ; the three ventral ambulacra either like the dorsal or 
with mpre crowded feet in several rows. Tentacles — . Body white, covered 
with a brown epidermis, which easily peals ofif, except round the ambulaoral 
feet. Length, or 8 inches. 

Stewart Island.' Presented to the Museum by 4m. Thomson, Esq. 
Tvo speounans in spirits. j. 

FBKTASiLOTrLA, gsn. nOT. 

Esrt evsnl; spread over the greater part of the body. Tentacles five, 
pednnonlated, firondose; dental apparatus very large. 

JPfntadaetjfla hngidmtu, Hutton. 

la the Catalogue of the Echinodermata of New Zealand (1872), p. 16, Z 
AMoibed a Holotimzian under the name of Thyone Imgidmtu. It is, how* 
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ew, OTidant that it is not a Throne, but belongs to the fiunily AipidoeUrotm^ 
and must form the type of a new gcnus^ distinguished by havi% only five 
tentacles and scattered ^ot^papUUe. I therefore propose the name Pmta- 
daetyla for it. 

Holothuria mollia, Hatton. 

This species in many respects approaches Stichopus, 1 have had no 
specimens for dissection, and cannot therefore say whether the reproductive 
organs are in one or two bunches. A knowdodgo of this will settle to which 
genus it should be referred. 

Hohihuria robsMii^ sp. nov. # 

Elongated, rather slender. Skin, smooth. Feet, scattered sporadioally 
over the ventral surface, apparently none on the back. Pentacles, 20, 
Anus, round. Back, pale purplish brown ; ventral surface, dirty white, 
with scattered brown spots. Length, 4^ inches. 

Cape Campbell. Presented to the Museum by Mr. C. H. Bobson, to 
whom 1 have much pleasure in dedicating it. 


Abt. XXXn. — Th 0 Sea Anmonee of New Zealand, By Prof* Htrrroy* 
\R§ad before the Otago IntHtute, Jme, 1877.1 
I SHOULD not have chosen such a pretentious title for this paper, but th at I 
wished to include in it descriptions of the three New Zealand sea anemones 
that have not been found near Dunedin. The sea anemones are 
that can only be described from living specimens ; they must be ooileoted, 
brought home alive, and placed in water before their shructure and colour 
can be seen, and when they are dead there is no known means of.|»re8erv- 
ing them so as to be of any use. To enable observers, therefore, in any 
part of the colony away from libraries, to describe these animsls , I have 
included in this pipr aot only d«Bcriptioo8 of all the New Zoaland speoiM 
not desoribed in oar Transactions, l^t also an analysis of dl the known 
geneira. 

ZOAMimBU>lUI<ACIODKlllUTA. 

Analysis of* tbs Familiss. 

Bass adherent at pleasore. 

Tsataoles all oompoond ... ThaitmimaUa. 

Tdtttsoies boih oompoond and sintpls ' ... ... . 

Tsnhtoi^ all swjpls 
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Oolmxm pierced with loopholes Sagartiada, 

Oolumn imperforate. 

Column smooth 

Margin simple Anthsada. 

Margin beaded Attiniadm. 

Column warted Bunodida* 

Base non-adherent. 

Lower extremity rounded, simple ... Ilyanthida, 

Lower extremity enclosing an air-chamber ... Minyadida, 

Thaxjlssianthxbjb. 

Analysis of the genera (after Milne-Edwards). 

The tentacles of one kind only. 

The trunk ramified. 

The branches long and four-fingered Thalamanthu$* 

The branches infiated and with scattered papUUe Actinodmdron. 

, The trunk simple. 

The trunk with scattered branched filaments Actinaria» 

The trunk with groups of rounded papillie ... PhymarUkua. 
The tentacles of two kinds. 

The internal with globular papillie, the external 

laoiniated 8aroaphianthu$B 

The internal laoiniated, the external granulated ... Haterodactyla. 

PHXnLAOTinJB. 

Analysis of the genera (after Milne-Edwards). 

Compound tentacles on the mai*gin of the disc. 

Oolumn smooth Phylluetia. 

Oolumn warty Ouluctu, 

Ooynpound tentacles on the disc, between two curoles of 

simple tentacle^ Bhodaotk. 

Sa&amtudm.* 

Analysis of the genera (after Gosse)* ^ 

Tentacles moderately long, alendar. 

Disc perfectly retnacitile. 

Column destitute of suckers .«• AeUnoloha. 

Column fiirnished with suckers BagarHa. 

Coluinn clothed with a rough epidermk PhdUa, 

Disc ino^er^ctly retractile. 

Base ^annular^ parasitic on shells ... ... Adamaia, 

Base entiiWy not parasitic Oragoria. 

worts ; set in radiating bands ... ... Diaooaoma. 

* BanmtU (4ctiiiiada) has also the eduttui pieioed. 
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Akthsadjs, 

Analyis of the genera. 


Mouth normal. 

Tentacles not fully retractile. 

Column long, trumpet- shaped... 
Column normal. 

Tentacles conical 
Tentacles fusiform 
Tentacles retractile. 

Tentacles subulate. 

Tentacles sub-equal 
Tentacles very imequal ... 
Tentacles not subulate. 
Tentacles club-shaped 
Mouth elevated 
Mouth depressed 
Tentacles moniliform 


Aiptasia^ 

Anthea, 

Eumenid$», 


ParactU^ 

Dysactis^ 


MelaetU 

Corynaetii, 

Hetaractia^ 


Actxkiai>;b. 

Analysis of the genera. 
Tentacles not retractile. 

Column short and cylindrical 
Column long and conical 
Tentacles retractile. 

Skin smooth. 

Column pierced 
Column imperforate 
Skin warted 


BunodidwB.* 

Analysis of the genera (after Gosse). 
Tubercles conspicuous. 

Disc and tentacles retractile. 

Tubercles of one kind only. 

In the form of rounded warts. 

Irregularly scattered 

Arranged in vertical lines 

Arranged in wavy horizontal lines •« 
Arranged in a single horizontal line 
In the form of pointed blistors .. 

Tubercles of two kinds, viz*, rounded wazisl 
and erectile pointed pspillis ] 

Disc and tentacles not retractile ... 

Taberdes obsolete ' ... ... 


ComadiB. 

Ceratactii^ 


Nsmactii* 

Actinia, 

Phymaetu, 


TcaUa, 

Bunodca, 

Carmu. 

Hovmaihia^ 

CyatactU. 

EchinacUa* 

Botoeara, 

St&mphiam 


* Phymaatta (Astiaiato} has slsp the ootoinn iNstsil 
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Ilyanthidjr. 

Analysis of the genera (after Gosse). 

Tentacles of one kind ; marginal 
Column thick, pear-shaped. 

Mouth with a papillate gonidial tube ... Peachia. 

Mouth simple ... Ilyanthm. 

Oolumn slender, long, worm-shaped 

Invested with an epidermis Edwardtia. 

Without an epidermis Haloampa. 

Tentacles of two kinds ; marginal and gular. 

Naked ; freely swimming Araohnaotis. 

Dwelling in a membranous tube ; sedentary 

Column inferiorly perforate Cerianthus. 

Column inferiorly imperforate ... Saccanthus. 

MiNrAi>ii>.G. 

Analysis of the gener# (after Milne-Edwftrds.) 

Tentades simple. 

Column smooth Plotactu. 

Column warty Minya$. 

Tentacles compound Nautacti». 

DMcriptiotu of the New Zealand Speeiet, 

PhTLI-ACTIDjE. 

Tentacles of two kinds ; simple and compound. 

OvlaotU (M. Edwards). 

Coham with warts. Compound tentacles placed round the 
tike disc, and outside the simple tentacles. 

OulacHt plieatus, sp. nov. 

Column cylindrical, not much expanded at the base, about as high as 
broad ; warts arranged vertically in numerous (80 or 100) rows. Brownish 
ydlow, with the warts dirty white. Bite circular, concave ; the margin, 
when expanded, thrown into five deep folds. Crimson, radiatelyntreaked 
witik yellow near the margin. The simple tentacles are conical, about two- 
thirds of an inch in length, and arranged in two rows. They are trans- 
parent, of a violet or greenish colour, and often with opaque whitish 
tnukwerse bands on the interior aspect. The compound are in a 

aih|^ row, and about two-thirds the length of the simple 
are white, and multi-Iobed, the lobes being subcylindrieal and rounded at 
the ends. 

Saight aboirt H in. when extended. In rook-pooU on 'the coast, xmt 
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dis 

The animal fastens pieoes of broken shells, small stones, etc., to its 
column, and when retracted looks like a small heap of gravel. The com- 
pound tentacles are not sensitive. Its nearest ally is Metridium mmeottum 
Drayton, from New South Wales, which Milne-Edwards and Haime have 
placed in their genus OulactU. Occasionally some of the lobes of the 
compound tentacles are pink or orange. 

Saoabtiadjd. 

AU the tentacles simple. Column pierced with loop-holes. 

Gregoria^ Gosse. 

Disc imperfectly retractile ; column smooth, without suckers, perforated 
by a few large loop-holes. 

Gregoria albodncta, sp. nov. 

Column cylindrical, broader than high; yellowish-orange, vertically 
striped with yellowish<^oen, each band having a central line of darker 
green. Disc circuliy* ; reddish orang|^or brick red, radially streaked with 
darker ; margin not beaded ; mouth elevated, round ; throat ribbed. Tentacles 
in four indistinct rows round the disc, short, about half the diameter of the 
disc, conical with blunt points, and often much swollen at the base. Their 
colour is opaque white. Diameter, about *8 or *4 of an inch. 

Common in rock-pools near Dunedin. Sometimes the column is vertically 
streaked with red and white. 

ANTHEADiE. 

All the tentacles simple. Column imperforate, and smooth. Margin of 
disc not beaded. 

ParactiSf M. Edwards. 

Column naked. Tentacles retractile, subulate, sul^equaL 
ParacHs monilifeTa, 

Actinia monilifsra, Drayton in Dana Bxpl. Exp., Zooph., p. 186. 

PatactU monUifera^ M. Ed., Oorall. I., p. 948. 

Column broader than high, dilated at both extremities, where the exterior 
surface has moniliform rugosities, of a pale brown with deeper lines. 
Tentacles longer than the disc, in three rows ; ringed with brown and white. 
DUc yellowish. 

Bay of Zdands. 

Anthea, Johnstone. 

^Coktnm short, expanded at the base, surface wrinkled* Ko suckers, 
warts, nor loop-holes. Tentacles numerous, submarginal, scarcely retractile^ 
Anthea oUvaeea^ sp. nov. 

Column short, broad, and expanded at the base, slightiy horisontaSy 
wrihUed; of an olive green colour down to tine base. Disc droulsr, ccmcayOi 
the month slightly raised; of a darker green than the coltaim iati 
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tentacles ; mouth plaited, pink inside. Tentacles in four rows, much longer 
than the disc, tapering, not perfectly retractile, of the same colour as the 
column. 

Diameter, about half an inch. 

In rock pools near Dunedin. 

In Bin all specimens tlio tentacles are quite retractile. 

There is also a variety in which the column is longitudinally streaked 
with yellow. 

Agtiniai>£. 

All the tentacles simple. Column imperforate, smooth. Margin of the 
disc beaded. 

Actinia, Linn. 

Column short, much expanded at both ends, the margin separated by a 
broad but shallow fosse from the tentacles. Tentacles subequal, retractile. 

Actinia (/ ) thonuoni. 

Actinia thomtoni, Coughtrey, Trana. N.Z. luat. Vll., p. 280. 

Port Chalmers. 

I have not seen this species^ and as Dr. Coughtrey has not mentioned 
any marginal beads, I doubt its being a true Actinia, 

Actinia (? ) sltiata. 

Actinia striata, Quoy and Gaim., Voy. AstroU, IV., p. 164. 

** Small, cylindrical, elongated ; pale blue striated with reddish ; tentacles 
numerous, acute, yellowish ; nwuth brownish yellow. Height, half an inch. 
Bay of Islands." 

I have not seen this species, and cannot say to what genus it should 
be referred. 

Phyinactis, M. Edwards. 

Column with suckers, but no loop-holes ; margin of disc beaded. 

Phymactis polydactyla, sp. nov. 

Column short, cylindrical ; suckers raised on warts, crowded at the upper 
part of the column, but arranged in vertical rows lower down ; whitish, 
with the warts oUvaoeous brown. Disc circular, concave, of a deep crimson ; 
a row of round white beads round the margin. Tentacles numerous, in 
three rows, conical, much shorter than the diameter of the disc ; the 
exterior rows generally pink, the interior yellowish, or whitish, or greenish ; 
sometiinea with opaque white transverse bands interiorly. 

‘ Diameter, about one inch. 

In rook pools near Dunedin. 

Phymactis ineonspioua^ sp. nov, 

Oobemn eylkdrioid, as long or longer than broad, with verixoal rows of 
onokers on warts, Olive brown above, passing into yellowish white below ; 

AlO 
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the warts brown, often pale-centred. Disc round, concave, olive brown, 
sometimes marked with grey, marginal row of beads white. 

Tentacles moderate, nearly or quite equal to the diameter of the disc, 
quite retractile ; olive brown margined with white, and often white- spotted. 

Diameter about *8 of an inch. 

In rock pools near Dunedin, abundant. 

In some tlie warts are obsolete near the base, owing to the animal 
having lived in a narrow crack in the rocks. There is also a variety in 
which the tentacles are purplish grey, and the disc even is sometimes the 
same colour. 

MlNYADIDiE. 

Base not adherent ; lower extremity enclosing an air-chamber. Floating 
on the ocean. 

MimjaSf Cuvier. 

Tentacles simple ; column warty. 

Mimjan (?) viridula» 

Actinia viridula, Quay and Qaim., Voy. Astrol., IV,, p. 161., pi. 13, f. 16-21. 

Minyat ? viridula, M.Ed., Corall. I., p. 229. 

Shape variable, discoid or elongated, longitudinally ribbed. Bibs 
twenty, tubcrculated, and with a median row of white suckers. Mouth 
plicated. Greenish, mixed with bistre upon the ribs, and of a deeper green 
in the intervals. 

Pacific Ocean, between New Zealand and the Friendly Islands. 

Abt. XXXin. — Catalogue of the hitherto described Worms of New Zealand^ 
By Prof. F. W. Hutton. 

[Bead before the Wellington Pkitoeophieal Society ^ 10th Jamuiry 1879.] 

Class Tubbbllabu. 

Unjointed, ciliated, leaf- or ribbon-like worms. 

Order Bhabdocosla. 

Intestine a simple pouch ; pharynx protrusible or not ; usually one sex* 
opening. 

Genus Chonostomum, Schmarda. 

Mouth central ; pharynx infundibuliform ; eyes two, 

0. caxXULATUM, Schmarda, Neue WirbeUoser Thiere (1861). 

Body oblong, subrounded, green. The two eyes purple. Pharynl 
infandibuliform, margin orenulated. Penis oirriform. 

In still fresh water near Auckland. 

Order DxNDBOOCEmA. 

Intestine tree*like, aptootous; pharynx protrusible; body broad and 
flat ; s0X*^opening8 double, 
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Genus Pohjcelia^ Hemp, and Ehr. 

Mouth suboentral ; pharynx oylindric&l. Eyes numerous, occfisionally 
in a heap on the neck, also in lines on the margin. 

P. AUSTRAWS, Schmarda, 

Body flat, oblong-oval, brown ; eyo-clustors irregularly surrounded by a 
halo. 

Auckland, and New South Wales. Marine. 

Genus Centrostoniuntf Schmarda. 

Mouth central, orbicular ; pharynx multilobed, divided or crenated. 

C. PoLYSORtm, Schmarda, 

Body oblongo-oval, truncated anteriorly ; light brown ; eye-clusters 
many. 

Auckland. 

Genus ThysanotooUt Grube. 

With frontal pseudo-tentacles. Back with numerous papillfc. Eyes 
numerous. 

r. cruciatumt Schmarda. 

Body flat, elliptical. Papill® conical. Two bands at right-angles to 
each other, destitute of papillae. Eye-clusters cervical ; two semi-circular. 

Port Jackson and Auckland. Marine. 

Genus Geoplana^ Schultze. 

Body long; mouth central; eyes numerous, anterior, and marginal. 
Terrestrial. 

G. TBAVKRsn, Moseley, Q,J, of Micros, Science, Vol. XVII., p. 284. 

Body elongate, flat beneath, slightly convex above, bluntly-pointed 
posteriorly, more gradually attenuated anteriorly ; broadest in the centre ; 
generative aperture a little less than half the distance between the mouth 
and posterior extremity; ambulacral lino absent, the whole under-surface 
acting as a solo ; eye-spots forming a single row of ten or so on tlie front of 
the anterior extremity, and an elongate patch composed of two or three 
rows on the lateral margin of the body, just behind the anterior extremity ; 
also present, sparsely scattered, on the lateral margins of the body /or its 
entire length ; body of a pale yellow on its lateral margins, with a broad 
mesial stripe on tlie dorsal surface, extending for its entire length, of a dark 
chocolate colour ; and four narrow, ill-defined, and somewhat irregular 
aimilorly oo^ured stripes on either side of it, extending to the lateral 
margins of the body ; under-surface, pale yellow. 

Wellk|:ton. 

Order Nrmxrtidxa. 

llrong worm-like, mostly marine, dioecious, proboscis-bearing; body 
sometimes transversely striped. 
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G^nuB OmmatopUat Ehrenberg. 

Abr^ohiate ; head entire ; byes many ; proboscis terminal ; mouth, 
subterminal ; appendix none. 

0. EETEBOPHTRALMA, Schmarda, 

Body depressed, tape- worm -like. Median line white, rest of the body 
red. Head indistinct, apex acuminate. Eyes in transverse lines. 

Under stones on the shore, Auckland. 

Genus Meckelia, Leuckart. 

Bespiratory fissures two, longitudinal. Eyes none. Proboscis terminal. 
Mouth subterminal. 

M. ISACBOSTOMA, Schmarda, 

Body depressed, greenish blue. Head attenuated. Fissures sub- 
terminal, short. Proboscis subterminal. Mouth oblongo-oval, very broad. 
Auckland. 

M. MAOROBBHOOHMA, Schmarda, 

Body rather flat, brownish olive. Head distinct, oblongo-lanceolate. 
Bespiratory fissures as long as the mouth. 

Shores of New Zealand. 

Class Gephvbea. 

Body cylindrical, with a thick coriaceous skin, often indistinctly ringed. 
Head not distinct from the body, often produced into a proboscis. 

Family SipuncuHdw. 

Cylindrical, mouth at the tip of a retractile proboscis, surrounded with 
tentacles, and often with hooks ; anus dorsal ; teetli none. 

Genus Sipunculwt^ Linnasus. 

Skin netted with anastomosing muscular fibres ; proboscis short, with 
aimple tentacles. 

S. iBNBus, Baird, P,Z.S., 1868, p. 81. 

Body cylindrical, slender, attenuated anteriorly, posteriorly thick, fusi- 
form, reticulated, in the anterior portion corrugated, then smoother and 
minutely granulated ; caudal apex oval, smooth, shinbig; proboscis short, 
Bmooth, the anterior portion thicker than the body; colour white, shining 
bronze. Length, fij in. ; thickness of anterior part, IJ lines ; of posterior 
part, 4 lines ; length of proboscis, 6 lines ; thickness, 2 lines. New Zea- 
land (Mr. Coming). 

Class Ank]clij>a. ^ 

Body composed of numerous, more or less similar, segments ; limbs 
none, or rudimentary ; skin generally with obitinous bristles. ^ 

Order Ox4XoooHSSTj&. 

Head rudimentary ; no branohiie ; hermaphrodite ; mostly land or fredi 
water, 
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OenuB Lumbricx4Mt LinnsBUB. 

SetaB in four double rows,* 

L. tJLiaiNosus, Hvtton, Trans, N,Z. Imt, IX., p, 861, pi. VII., f, A. 

Cephalic lobe large and rounded, completely dividing the buccal segment 
superiorly into two parts, and with a transverse sulcus on the posterior 
superior portion, between the divided halves of the buccal segment ; anterior 
margin of buccal segment deeply emarginate inferiorly. Colour, reddish. 
Length, eight or nine inches. 

L. CAHPEBTBis, Hutton, Tram, X,Z. hist, IX., p, 861, pi. VII., /. B. 

Cophalio lobe large, subconioal, completely dividing the buccal segment 
superiorly into two parts ; anterior margin of buccal segment entire, or 
slightly eroded interiorly. Colour reddish, or olivaceous green, paler 
below. Length, two or three inches. 

L. LEVIS, Hutton, Tram. X.Z, Imt. IX., p. 851., pi. VII., /. C. 

Cephalic lobe small, conical, simple ; anterior border of buccal segment 
slightly emarginate superiorly, entire inferiorly. Palo flesh colour or 
greenish. Length, three to four inches. 

L. JiNNULATUS, Hutton, Tram. X.Z. Imt,, IX., p. 862, pi. VII. /. T>. 
Cephalic lobe small and flattened, divided into anterior and posterior 

divisions inferiorly ; anterior border of buccal segment emarginate 
superiorly, entire inferiorly ; colour pale brownish-red, each segment with 
a dark reddish-brown transverse band in the centre, paler below. Length, 
about three inches. 

Genus MegasoUx\ 

Betas in numerous rows all round the body. 

M. ANTABCTioA, Baird, P.L.S., XI., p. 96. 

Body consisting of about 180 rings ; set© surrounding the body, short, 
black, rather distant ; rings not keeled, larger and more distinct at the 
anterior extremity, closer at the posterior end, and all smooth. Length, 
seven inches. - 

M. BYLVESTBIB, Ilutton, Tram, X.Z. Inst. IX., p, 962., pi. VII., /. E. 

Cephalic lobe small flattened, with a deep transverse groove superiorly, 
and divided into anterior and posterior portions inferiorly; anterior border 
of buccal segment deeply excavated superiorly, entire inferiorly ; set© in 
about SO double rows. Colour dark red>brown. Length, one and a-half to 
two inches* 

M 4 LXHBATtTS, Mutton, Ttans, X.Z, Inst., IX., p. 862, pL YU,, /. F. 

Oephalio lobe small, rounded, completely dividing the buccal segment 
eujwiorly into two parts ; anterior border of buccal segment slightly 

* L. ofihostiehon Sohmuda, isJ[tated to oome irom Ksw Zealand by xniataks ; its 
proper habitat U Taamauia. ^ 
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emarginate inferiorly ; setcB miuuta in single rows ; eolonr reddish-brown, 
finely longitudinally striated with lighter ; length two inches. 

Order Ciletopoda* 

Body not presenting distinct regions ; branchiGe dorsal ; sexes distinct ; 
limbs tubular, setigerous. Marine. 

Family Aphboditid-®. 

Segments unequal, with dorsal, shiold-Uko elytra ; head lobes developed, 
with a single tentacle and lateral antenna and palpi ; eyes sessile or 
stalked ; gills small, simple ; epiphorynx generally with two upper and two 
lower teeth and jaws. 

Genus Aphrodita, Linnceus. 

Head with three antennsB, two eyes, and a median caruncle or tubercle; 
buccal segment rudimentary without appendix ; all the feet more or less 
covered with haii’s, no barbed bristles ; elytra 12-15 pairs alternating with 
the superior cirri; proboscis unarmed, or with rudimentary cartilaginous 
teeth. 

A. TALPA, Quatre/agcSf Hist, Nat, dcs AnneUs^ I., p, 196, pi, 6, /. 2. 

Median tentacle very short, laterals long ; body of 82 segments ; feet 
enveloped in hairs ; elytra SO, rounded, small ; the whole back covered 
with dirty, brown hairs. 

A. SQUAMOSA, Quatre/ages, l,c, I., p, 201. 

Head small, distinct, hidden by tho prominent elytra ; median antenna 
short, thick, truncated (?) ; laterals twice as long, slender ; tentacles short ; 
body of 27 segments, moderate, elongated ; feet apparently onc-oared, 
prominent ; elytra 24, largo, rugose, robust, covering the whole body ; 
superior cirri longish, on a thick, compressed, swelling; hairs short, not 
covering the elytra ; branchia3 more or less conical, and separated tubercles. 

Genus Polgnoef Bavigiiy. 

Head distinct with 8 antenneo and 4 eyes ; buccal ring indicated by the 
presence of two pairs of tentacles, the superior of which are bifurcate ; the 
inferior longer, thicker, and simple. Feet more or less evidently biramous ; 
the setigerous tubercles on a common peduncle ; elytra alternating with 
the superior cirri of tho feet, covering the whole length of tho back ; pro- 
boscis with two pairs of horny jaws. 

J?. AUCKLAKDXOA, Schmarda, Neue Wirbelloser Thiers, p, 158. 

Body long, greyish- yellow ; segments 60; tentacles?; elytra oblique, 
oval. 

Auckland. 

P, MCACApXBnnATA, Schmarda^ l,c,, p, 155, pi, 86, /. 806. 

Body flAt, brown ; elytra 16 pairs, large, oval, or suboval, greyish- 
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yellow, si)otto(l with brown, xnargiu fimbriated with conical spines. Ten* 
taclos smooth ; dorsal cirri spinulose. 

Auckland. 

This species belongs to the genus Avtinne of Kinberg, in which the bases 
of the anteimfc are fixed mider the margin of the emarginated cephalic lobe, 
close to the tentacle. 

P. POLYCHBOMA, Schmarda, /.c., p. 163, pi. 86, /. 807. 

Body flat, yollowish-red ; elytra 12 pairs, oval, yellowish, spotted with 
greyish-blue or greyish-red on the inferior external margin. Tentacles and 
cirri smooth. 

This species, and the next, belong to the genus I^pidonoim of Leach, 
in which the bases of the antennee are produced from the anterior margin 
of the cephalic lobe. 

P. siNCLAiRi, Baird, F.L.S., Zoology, VIII., p. 184. 

Head lobe rather small ; palpi stout white, setaceous, smooth ; elytra 
12 pairs, pale coloured, mottled with black ; rounded, thin, covered all over 
with minute points, with some larger raised and rounded punctations 
intermixed; ciliated on outer margin. Back completely covered. Feet 
biramous ; ventral branch the larger, with a fascicle of yellow bristles, stout, 
slightly curved at the point, and serrated a short distance below the apex. 
Dorsal branch small ; bristles short, slender, sharp -pointed, and minutely 
serrated nearly their whole length. Dorsal cirri conical, setaceous, smooth; 
anal cirri rudimentary. Length, about 9 lines ; breadth, 2 lines. 

Genus Pelogenia, Schmarda. 

Body vermiform, long ; elytra in all the sogmonts, Buctorial feet in 
the back and abdomen ; oars biramous. Tentacles seven, their external 
bases coalescing. 

P. ANTiPODA, Schmarda, 1. c., p. 160. 

Back convex, blackish in front, reddish-yellow behind. Abdomen 
ferruginous, witli a deep median sulcus. Suctorial feet disposed in four 
systems on the abdomen ; two at the margins of the sulcus, the others at 
the bases of the ventral cirri. Dorsal suctorial feet behind au4 between 
the elytra. Dorsal elytra hardly covering, brownish-red, the margins 
undulating. Setae golden, articulated, the superior part longer than the 
inferior, thin ; superiorly short and broad. 

Family EirnioKinj®. 

Bounded, long, flattened ventrally ; head lobes notched in front, with 
1-fi tentacles ; several separate upper, and two, often united, lower jaws ; 
feet simple trith acicula* Living in sand-burrows. 
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Genus Eunice^ Cuvier. 

Head with two eyes, and five antenufie placed in a single transverse row; 
buccal segment with two tentacles; brauchice pectinate, or laciniate, on 
one side ; setse composite, with short spoon ^shaped aj^pendage. 

E. OAiMAODi, Quatrefayest Lc, I., p. 821. 

Head moderately notched ; antonnsB apparently moniliform ; buccal 
segment rather long ; tentacles moderate, subarticulated ; upper jaws 
slender, lower six-toothed ; border of dcnticule undulated ; labrum 
narrow, slightly notched ; body composed of 120 segments ; upper cirri 
of feet thick longish, the lower smaller ; branchiae 6-fimbriato. 

E. AU8TBALX8, Quatrefages, Uc, I., p. 821. 

Head short, broad, deeply notched ; antennie long, moniliform ; buccal 
segment long. Tentacles longish, subarticulated. Upper jaws robust ; 
lower 10-dentate ; denticule toothed ; body of 120-180 segments ; upper 
cinri of feet thick and longish, the lower small, fixed to a thick base ; 
branchias 7~fimbriate. 

Genus Xotocirrhwt, Schmarda. 

No eyes nor antennas ; feet with a superior cirrus and simple setae, or 
the setsD simple and composite. 

N. SPBUEROCEPHALUB, Schwarda^ l.c.,p. 116. 

Head globose. Body rounded, ochraceous. Branohias (dorsal cirri) 8ub» 
cylindrical. Set® few, two-haired, border fringed, apex short and with 
five uncinate spinules. 

Family Amphinomid^. 

Angular or flat; segments equal, few; head small, usually with five 
tentacles; toothless; bronchi® dorsal comb- or tree-like; bristles hair-like 
serrate, not aoioular; head lobes often compressed. 

Genus Chloeia^ Savigny. 

Head with three antenn®, two eyes, and a caruncle; buccal segfiient 
with two tentacles* Body more or less oval, with two thick, short, 
cylindrical cirri at the posterior extremity. Feet biramous, the brimehes 
distinet. Bronchi® bipinnaie, two on each segment, remote from the feet. 

O. iNSBinB, Quatrefages, l,c., L,p. 869. 

Ci gegenS (?), Orube Betehr.^ n€u, od. bek. ana.,p. 91. 

ISead small. Lateral anteun® about equal to the tentacles, median 
larger. Caruncle crested, broad, and with a narrow margin. Body ovali 
elongate^ Set® of both feet simple ; branohi® small. 

C. mcTABaa$, Baird, X4,p. 284. 

Body rounded-fufidform, attenuated at each end, of about 84 eegmaute. 
Colour pale; doited all over with numerous small white round i^oie varying 
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in Biao. Carunolo long, narrow, extending over 4 or 5 segments. Ventral 
cirri white ; dorsal cirri long and Bubulate, of a beautiful puride colour. 
Branchias simply branched. Bristles of both feet capillary, slender, and 
simple, those of the dorsal tuft longer and stouter than the ventral. 

Family Nephthyidjs, 

Body long, many-jointed ; lateral feelers small ; peristome without 
cirri, but with parapodia and papilloe in place of teeth. 

Genus Nephtys^ Cuvier. 

Head small, with four small antennae. Body terminated by one anal 
cirrus. Branches of feet sepaaatod ; the superior carrying a cirriform 
branchia on its inferior border. 

N. MAOROURA Schmarda^ Lc,^ ju 91. Quat,^ 1, p. 480. 

Body prismatico-cylindi ioal, greyish-yellow. Head trapezoidal. Eyes 
large. Tentacles four, distinct ; jaws two on a horny base. Branchiie 
short ; inferior lamellar process large. Ventral cirrus obsolete. Caudal 
cirrus filiform long. 

Family NKREiOiK. 

Body long, with two anal cirri ; head fiat, small, with four eyes, two 
small middle and two large outer antonufio ; peristome with eight feelers ; 
epipharynx protrusible, with two large horizontally moveable jaws, armed 
with denticles; parapodia double, with acicula, and no hair-like bristles. 

Genus Nereis, Lamarck. 

Head with fom eyes and four antennee ; latero-external antennee very 
thick terminated by a small distinct joint ; buccal segment very distinct with 
4 pairs of sifibulate tentacles ; proboscis short, divided into 8 regions, of 
which two are exsortile, always armed with two strong curved jaws, and 
generally with very small and numerous denticles ; feet 'biramous ; superior 
branch with two tongue-like accessory branchieB, inferior branch with a 
single similar one ; both branches with bristles and a cirrus. 

N. noBUSTA, Quatrefages, l.c. I., p. 644, not of Kinhvrg, 

Bead broad, elongated, anterior sulcus apparently bipartite ; lateral 
antennas very thick, broad, shorter than the bead ; the median small, 
conical ; buccal segment short* Tentacles shorter than the head ; jaws 
broad, internal margin straight, 5-6-dontate. Denticles numerous, large, 
disposed in balls ; body broad, of 107 segments ; feet very short, appendices 
rounded, ei^h with a short cirrus. 

BAomcAi Schmarda, Lc,, p. 107, pi. XXXI*, /. 246* Quat., 2.c., I., p* 546, 
not N. pacifioa, QuaU, from Poru. 

Back obsourt green ; belly greenish-yellow ; segments 160 ; head 
rounded | exteimal tentaeles rounded, short ; branchiie and ventral cirri 

All 
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i^horter thau the feot ; jaws with short apices ; teeth five, rounded, 
irregular. 

Auckland. 

Oonus Heteronereis, (Ersted. 

Head, body, and anterior feet like Nereis ; posterior feet very different 
from the others, carrying a foliaceous lobe, and the bristles sometimes 
single, sometimes mixed. 

H, AUBTBALis, Schmarda, Lc*, p. 101, pL XXXI., /. 242. Quat, I., p, 577. 

Body flat, 96-ringed ; jaws tridentate ; appendices of the feet tongue- 
shaped and leaf-like ; branchise (dorsal cirri) longer than the feet ; upper 
tubercle subglobose ; green in front, yellow behind. 

Family GlycebiduB. 

Segments many-ringed ; proboscis club-shaped, protrusible ; bristles with 
adoula; branchiae short or none. 

Genus Glycera, Savigny. 

Head small, conical. Branches of the foet approximated, on a common 
peduncle, bristles simple and composite, with two acicula in each branch. 
Proboscis with four hooked teeth, with no points. 

G. oviOEBA, Schmarda, he*, p. 95, ph 80, /. 239. Quat, II., p. 188. 

Body yellowish or brownish-green; bipartite segments of the jaws 
with a broad base, external process quadrangular, pedicelled ; proboscis 
ringed at the base, with a double series of papillae ; branchise (dorsal cirri) 
short, conical ; feet notched ; pectiniform ovaria at the base of the feet. 

The body of this species is greenish, the feet yellow. 

•» 

Family PHTtxoDOcmas. 

Body long, many-jointed ; head lobes small ; antennas 4 or 6 ; eyes 2-4 ; 
epipharynx with papilUs ; ventral cirri leaf-like. 

Genus Eulalia, Savigny. 

Head with five antennae and two or four eyes ; buccal 8egment*simple, 
double or triple, with four paurs of tentacles ; body long, linear, narrow, 
always composed of a large number of rings ; feet one-branched, armed 
with composite bristles, generally with a leaf-like cirrus. 

B. oaoA, Quatret^tt, l>e,, 11., p. 128. 

Head small, rounded; amtenniB small, the median behind; eyelf none (?); 
fiueoal segment triple; tentacles very short, thick, disposed 1,2,1 on eaadi 
side; body roundish, of 260-270 segments ; feet small, exposed; upper oixii 
thick, hardly leaf-like, small, lamceolate; lower small mamiUaeform ; bristles 
simple, short, strais^t, deoiduous. 

' Xhis very common species is of a daa^ gmen edottr— 
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Genus Porroa, Quatrefages. 

Head with five antonnm ; buccal segment with only two tentacles. 

P. MicRopHYLLA, Schtiiarda, /.<?., p. 80, pi. 29,/. 280. Quat. II., p. 128. 

Back very convex, blackish green ; branchi® rich green, small, ovalo- 
oordato ; eyes four. Tentacles (antenn®) two frontal, two lateral, dissimilar, 
cervical. Tentacles two ; ventral cirri tuber^Jhlar. 

Family SYi.ijn.E. 

Body elongated ; head with tentacles, often with eyes ; peristome with 
2-4 cirri, often united to the prostomium ; pharynx not protrusible, some- 
times toothed, or with a ehitinous tube, which bears a boring spine ; feet 
one«branched, with two aciculatc bristle clusters ; ventral cirri short or 
none. 

Genus Sph rosyllU, Quatrefages. 

Head not distinct from the buccal segment, with two frontal lobes, five 
antonnffi or tentacles, and eyes. 

S. MACRURA, Schmarda, Lc., p. 70 (Syllis). Quat.^ l.c. 11. , p. 58. 

Body yellowish, convex above ; below flat ; frontal lobes conical ; eyes 
four, disposed in a trapezium; branchi® (upper cirri) short ; 80 articulated. 

Family Cirrhatulid^. 

Body rounded, fusiform ; head with no teeth, antonn©, nor tentacles ; 
feet in two series, on the lower hooks ; thread-like gills on many of the 
segments. 

Genus Cirralulus^ Lamarck. 

Head conic, mouth inferior; body cylindrical; first and last segments 
only without bronchi®. 

0. AKOHn.ocH^TUS, Schmavda, l.c,, p, 58. Qwat, I., p. 458. 

Body ochraceoufl ; bronchi® red; back convex, belly flat; sides narrow, 
angulated. 

Order CEPHAnOBBANOHUTA. 

Worm-like marine animals, mostly protected by a tube ; body presenting 
distinct regions ; respiration by bronchi® placed near or on the head. 
Sexes distinct ; no teeth, nor epipharynx. 

Family Fhebubid^. 

Free; peristome without bristles; bronchi® of simple threads surrounded 
by a girdle of long, yellow, thick bristles ; segments not ringed; feet with 
upper linear and lower hook-like bristles; sometimes with terminal suckers. 

Genus Chlorama, Dujordin. 

Mouth subterminal, placed between the two antenn® ; body elongated, 
lusifbriiu^ covered with long hairs. 
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C. BiooLOB, Sclmarda, ^c., p. 21, jo?. 20, 169. Quat,, ?,c., p. 477. 

Segments 60 ; bo^ly rounded, attenuated behind, greyish -yellow, anterior 
portion blue ; the whole surffirce covered with a hyaline jelly ; upper bundles 
of bristloft 4-haive(l ; the lower with hooked set®. 

Genus Siphoiwatomuw ^ Grube. 

Head distinct ; body nakedf attonuat»id behind ; feet with simple bristles 
on both feet. 

B. ANTABCTiorM, Baird, P,L.S., XI., p. 96. 

Set® surrounding the head numerous, very short and fine ; bratmbi® 
short, numerous ; body covered with an enveloping substance like that of 
most of the known species (shaggy). Sot® of the inferior ramus of feet 
single, crooked or hooked at the point, and of nearly a black colour. 
Colour of body varying from a very dark to a light brown, and of a trans- 
parent look. Length of longest specimen nearly three inches. 

Family Hehmellidje. 

Tubiculous; segments of two or three kinds, the hinder thread-like 
with no appendages ; head lobes fleshy, with a ch'clet of yellow pale® on 
the prostomial border, which acts as an operculum ; tube built up of 
cemented shells. 

Genus Pallasia, Quatrefages, 

Tentacles joined upon the upper face ; operculum formed by two con- 
centric rows of set® ; body divided into three regions. 

P. QUADiucoRNis, Schmarda, lx,, p. 26, pL 20,/. 174 (Hermella). Quat., 

II., p. 824. 

Body reddish-yellow ; head and branchi® violet ; dorsal branch!® blue ; 
papill® short ; external pale® aculeate at the sides ; internal geniculate, 
aculeate ; occipital spines four. 

Family Tebebellidjb. 

Inhabiting soft, fragile tubes ; body with two distinct regions ; head 
without pale® and lobes, but with large, moveable, ciliated, branch!®, 
serving as touch- and prehensile-organs. 

Genus Terebella, Linn®us. 

Three pairs of arborescent branohi®. 

T, BLAOiosTOaiA, Schmarda, lx., p. 41, pi. 24,/. 196. Quat.^ lx., IL,p. 868. 

Body reddish-yellow ; cephalic branchi® pale, short ; laterals cinnabar- 
red, short ; piunul® in the last segment ; mouth transverse. 

T. HETEROBBANOHU, Schmarda, l.e., p. 42, pi. 24, /. 197. Quat., lx., H., p. 866. 

Body yellowish-grey ; cephalic branchi® clear ; first lateral bronchia, 
consisting of many equal branches, the others with one branch longer; 
mouth obsolete quadrangular ; pinniil®. 
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Family Sabsllxdjb. 

Tubioulous ; body with two distinct regions; cephalic branchia pinnate* 
in two circlets or spirals* one of which may bo rudimentary. 

Genus Sabella^ Savigny. 

Head indistinct; branchia equal, more or less fan^shaped; anterior 
region not very distinct, scarcely broader than the posterior region ; tubes 
membranous, open at one end only. 

S. ABMATA, Quairefotmt l.o,, II., p, 458, 

Head indistinct ; branchise short, base produced into 22 free cirri ; 
auteunce two pairs ; collar dilated, six-lobed ; anterior body segments 
light ; setiB dissimilar, uncinate and crested. 

S. CERATODAULA, ScJonarda, /.c., p, 83, p/. 22,/. 186, Quat,, l,c., 11., p. 459. 

Branchi© hardly one-fourth the length of the body, striped with yellow 
and brown ; body brownish-yellow. 

S. oRAKDis, Baird, P.L.S.^ XIII., p, 160. 

Collar rather broad, and deeply bilobed; thoracic feet seven pairs; 
segments belonging to them smooth, not grooved on the upper dorsal 
surface ; back doi’k brown, rather yellow underneath ; feet numerous, 
about 100. Peduncles large, well developed; anterior and posterior divisions 
separated by a groove, in the centre of wluch are situated the feet ; a deep 
groove along the dorsal surface, except tlie seven thoracic segments; seta 
short, slender, smooth, setaceous, sharp-pointed. Length, without branchia 
6i inches. Case, a leathery-looking tube, covered externally with a thin 
coat of mud. 

Family SERPULina. 

Tubiculous ; two ciliated skin-folds on the front segments ; branchia 
vrith a spiral basis, with one or two operoula with ohitinous or calcareous 
discs. Tubes oalcareous, attached to stones, etc., or free. 

Genus Serpula^ Linnaus. 

A single cartilaginous or horny operculum; base of the branchia 
oiroular. Tube calcareous, fixed. 

S. ANTABCtiOA, Quatrefages, Uc,^ II., p. 608 (1665). 

Branchia short, cirri 24-25, Operculum infundibuliform, sub-ooneavei 
margin denticulated ; body of 70-80 segments, anteriorly 7 ; anterior seta 
filiform, rounded ; lamina denticulated ; tube like that of S, vermicularie* 

8. EEALAwmoA, Z/fltVd, P,L.8,^ XL, p, 21, pL II.,/. 9 (1864). 

Animal unknown ; operculum white, small, sub-concave, margin with' 
SO dentioulations ; tube slender, white, creeping, nearly round, longitudinal/ 
tosal keel small, transversely fiexuously striated. 

Probably the same as the last (F.W.H.) 
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S. (EtJpoMATUs) BOLTONi, Baivd^ P,L»S»t XI„ p. 12, pL L, /. 2. 

Animal unknown. Operculum horny, infundibuliform, external margin 
densely crenated, internally With 20 calcareous pointed teeth. Tube red, 
throe- angled, adlieront, transversely rugose, back canaliculated. 

Genus Vermilia, Lamarck. 

A single operculum terminated by a calcareous plate, conical, or with 
various appendages ; base of the branchiie circular ; tube calcareous, fixed. 

Sub-genus Placostegus^ Philippi. 

Operculum terminated by a calcareous, disc-like plate, with an entire 
margin. 

V. OABHOFEBUS, Ofay, Dieffenhach'i New Zealand, 11., p. 242. 

(Vermitus), Baird, P,L,S,, XI., p. 12. 

Tube thick, irregularly twisted, opaque white, with a high compressed 
wavy keel along tlie upper edge ; mouth orbicular, with a tooth above it, 
formed by the keel ; operculum orbicular, horny, (Gray). 

The whole animal is of a fine blue colour, and the elegant tuft of 
branchial filaments intensely azure, banded with white. (Baird). 

V. CJEBULEA, Scfmarda, Lc., p. 29, pL 21, f, 178. Quat,, lx., 11., p. 512. 

Tube trigonal, blueish ; operculum clavate, border smooth. Peduncles 
short, irregularly three-sided. 

New Zealand and the Gape of Good Hope. 

No doubt the same as the last (F.W.H.) 

V. OBEYi, QuatrefayeSf .l.c,, U., p. 510. 

Branchice shoiii, cirri 24-26 ; operculum sub-infundibulifonn, flat, 
roughish ; body 70-80-ringed ; anterior set® rather short, curved, slightly 
margined ; laminss striate ; tube rough, keeled ; aperture wide and obtusely 
dentated. 

Sub-genus Podioceros, Quatrefages. 

Operculum terminated by a flat surface, calcareous or cartilaginous, 
carrying a large number of short thick spines. 

V. MAHOBU, Quatr^ayes, Le, 11., p. 520. 

Branchiss very short ; cirri 20 ; operculum margined, bidentate behind ; 
body of .50-60 rings, anteriorly 7 ; anterior setse carved, fringed ; lanunte 
obtusely denticulated. Tube like that of V. greyi, 

V, STBXOXCBM, March, Rev. Serp., p. 66. Quat. he* 11., p. 621. 

Operculum Orbicular, flat ; tube agglomerated, creeping, trigonal ; 
dorsal keel compressed, acute, laciniated, beaked, with a series of punotiform 
impressions on either side ; laterally convex ; lines of growth often lami- 
nated, crowded. 

North Australia and New Zealand. 
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Bub-genus Vei'niUia, Lamarck. 

Operculum terminated by a calcareous prolongment, generally in the 
form of a simple cone, entire or truncated. 

V. HOHBRONi, Quatrefage,% Lc. II., p. 627. 

Branchiee short, cirri 28 ; apex of the operculum irregularly spirceform ; 
body of 40-60 rings, anteriorly 7 ; seta elongated, curved, Mnged ; lamina 
serrated. Tube unknown. 

Sub-genus Galeolaria^ Lamarck. 

Operculum terminated by a calcareous plate more or less flat, often 
composed of several juxtaposed pieces, carrying a large number of variously 
shaped spines, delicate, and elongate, disposed either on the circumference 
or on a more or less considerable tract of the operculum. 

V. HYSTRix, Morch^ Rev, Serp,^ p, 24, pi, 21,/. 8, 4. Qiiat,, l,c,, II., p, 684. 

Bottom of operculum excentric, anterior border sloping, composed of 
eleven diverging pieces, posterior border erect, composed of hexagonal 
pieces, bearing externally a long spine, flrom whence the surface of the 
operculum is hidden by crowded prostrate spines. Spines subulate, the 
upper layer ornamented with about 20 scales. The rest naked, apices 
slightly bent. Tube sub-solitary, creeping, above with two approximated 
keels, often vanishing towards the aperture ; lines of growth strong, 
unequal ; aperture circular, entire. 

’ Genus Cymospirat Blainville, 

Operculum single, cornoo-calcareous, more or less complicated ; base of 
the branohifls spiral ; homy laminse instead of uncini. 

0. XKOOMPLBTA, Quatv^ogee^ i.c., II., p, 648. 

Hoad indistinct ; branchial cirri very numerous, on a quinquespiral 
base ; operculum (?) ; collar large, trilobed ; body with about 100 rings, 
anteriorly seven ; anterior setaa large, fringed, curved ; laminas finely 
orenulated. 

Genus Spirorbie, Daudin, 

Basal leaves of the branohiss rolled in a circle or semi-circle ; one or 
two operoula, not united together when two ; tubes generally isolated, 
entirely attached, twisted into a flat or nearly fiat spiral* 

auLARmoA, Ulray, Di^enhach'e New Zealand^ II,, p. 296. 

Tube reversed, whorls two or three, rapidly enlarging ; the last with 
three spiral ridges, the middle rib most prominent* 
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Art* XXXIV.— Lwt of the New Zealand Oimpedia in the Otago Mueeuni* 
By Prof. F. W. Hutton. 

[Head before the^Otago Inetiiutit Bth Oetoher^ 187S.] 

1. Balanus deooeus, Darwin, Monograph of the sab-class Cirripedia, 

Balanidaa, p. 212, pi. 2, f. 6. 

Dunedin^ generally attached to the peduncle of Boltenia, The Museum 
also contains speoimens from South Australia. 

2. Balanus amphttrits, var. variegatu 4 , Darwin, l.c., p. 240, pi. 5, f. 2. 
Dunedin ^ on seaweed and shdls. 

8. Balanus poboatus, Da Costa. Darwin, l.c., p. 256, pi. 6, f. 4. 

Campbell Island^ on rocks. 

4. Balanus vestitus, Darwin, l.c., p. 286, pi. 8, f. 8. 

Stewart Island^ on shells. 

5. Tbtraolita purpubascens. Wood. Dana, l.c., p. 887, pi. 11, f. 15. 
Wellington and The Bluffs on rocks. 

All the New Zealand specimens that I have seen are like fig. 15 of 
Darwin, which is probably tlie Conia depreeaa of Gray (Dieffenbaoh’s 
New Zealand, 11.,* p. 269). The Museum also contains specimens 
from Sydney, which are like hg. la of Darwin, as well as some like 
fig. 16. 

6. Elmxkius modestus, Darwin, l.c., p. 850, pi. 12, f. 1. 

Auckland^ on rocks, abundant. 

7. Elbixnxus sinuatus, sp. nov. 

Smooth, conical or depressed; parietes of each valve with two 
broad rounded folds, and faint transverse striations ; white ; sutures 
always distinctly defined. Scuta with the occludent margin smooth ; 
adductor ridge obsolete ; basal margin longer than the tergal margin. 
Terga with a long spur oontinuous with the scutal margin ; orest for 
depressor muscle prominent and rounded. 

Wellington^ on shells.* 

Although the opercular valves are almost identical with those of 
E» modeetiu, the wall valves are so different and so constant that I 
cannot doubt the distinctness of the two species. 

6. Enioinus plicatus, Gray. Dieffenbach’s New Zealand, II*, p. 269; 
Darwin, l.c., p. 851, pi. 12, f. 2. 

Auckland and Dunedin^ on rooks, abundant. 

9. Elmirxos Ruaosus, sp. nov. 

Bugged, deeply folded, ^the folds of the parietes often meeting and 
growing togeilier, oonioal, sutures only distmei in young sbeUi^ 
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Dirty white or greyish. Scuta with a prominent adductor ridge ; 
the articular furrow deep and strongly grooved ; basal margin larger 
than the tergal margin, Tenja stout, the articular ridge straight ; 
oarinal and basal margins confluent ; spur short and broad. 

TJte Bluff, on rocks, not common. 

Distinguished from all varieties of E, pHeatus by the straight arti- 
cular ridge. 

10. CoBONUJLA DiADEMA, L. Darwin, l.c., p. 417, pi. 15, f. 8. 

Waikouaiti, on a whale. 

There are also in the Museum specimens from South Australia and 
Sydney. 

11. CaAMJEsiPHo coLUMNA, Spoiigler. Darwin, l.c., p. 470, pi. 19, f. 8. 
Dunedin, on rocks and sheila, abundant. 

There are also in the Museum specimens from Sydney. 

12. Lbpab lULLii, Leach. Darwin, l.c., Lepadidae^ p. 77, pi. 1, f. 2. 
Wellington and Dunedin, on floating timber. 

18. Lepas pectinata, Spenglcr. Darwin, l.c., p. 86, pi. 1, f. 8. 

Auckland, on Spirula Icevis, common. 

14. Lspas AtTSTBALis, Darwiu, l.c., p. 80, pi. 1, f. 5. 

Dunedin, on sea- weed. 

15. Lepas fabciculabis, Ellis and Bolandor. Darwin l.c., p. 92, pi. 1, f. 6. 
Dunedin, on seaweed, NoHh Cape on Velella pacijica, 

16. ScAi.PELLUM viLLOsuH, Loach. Darwin, l.c., p. 274, pi. 6, f. 8. 

Dunedin, on rocks. Mr. B. Gillies. Mr. Darwin gives no certain habitat 

for this speoios. 

17. PoLLiczPEs 8PINOSU8, Quoy and Gaimard. Darwin, l.c., p. 824, pi. 7, f. 4« 
Wellington and Dunedin, on rooks. 

18. PoLXJOEPS DARWIKI, Sp. BOV. 

Capitulum with one or more whorls of valves under the rostrum. 
Scuta triangular, as broad as high, not reaching half-way up the 
terga. Terga oval, elongated, more than twice as long as broad, 
convex. Carina curved, internally deeply concave, reaching more 
thlm two^thirds of the length of the terga, and with its apex close 
to the terga. liostrum short and broad, much less than half the 
length of the cariua. Scales of the peduncle unequal and unsym* 
metidoally arranged. 

Dunedin, on rocks. Mr. A. Montgomery. 

Easily distinguished from P. spimaua by the projection of the terga 
beyond tibe scuta, and £i*om P. eertue by the short rostrum, and the 
short rostrum and the apex of the carina not projecting. 
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Appendix. 

The following additional species are said to occur in New Zealand: — 
Balamis Uigonus^ Darwin, Lc.,^. 228. 

Coronula balofnaris, Gml. L. halupnarist Gray, in Dioffenbacli’s New Zealand, 
n., p. 2G9. 

Tubicinella tracliealis, Shaw. Gray, in Dieffcnbach’s New Zealand, 11., p. 260. 
Anatifa clongata^ Quoy and Gaimard, Voy. Astrol. III., p. 086, pi. 08, f. 6. 
Darwin, l.o., p. 874. 

Bay of Islands, 

Anatifa tubulosa, Quoy and Gaimard, l.o., III., p. 648, pL 08, f. 6. Alepas 
tubnlosa, Darwin, l.c., p. 100. 

Tolaga Bay, attached to a living Palinurns. 

Pollicipes Darwin, l.c., p. 827. 


Abt XXXV. — On a new Infusorian parasitic on Patella argentea. 

By Prof. F. W. Hutton. 

[Read before the Otago Institute^ Sth October^ 1878.] 

Last month, while investigating the structure of Patella argentea^ Quoy and 
Gaimard, I discovered numerous spccimons of an infusorian attached to the 
branchisB, of which the following is a description : — 

Body campanulate, naked, devoid of cilia, hyaline, highly contractile ; 
sessile or subsessile ; mouth surrounded by a spii^al ring of rather coarse 
cilia, which are capable of being moved or held motionless at the will of the 
animal. Length, inch. These little animals were attached to all parts 
of the branchisB, and closed up suddenly, in the manner of Vvrticella, when 
touched by any foreign body. 

The absence of a carapace and of a stalk would appear to put this 
species into Tnehoda, Ehr., but the disposition of the cilia round the mouth 
preludes this ; and I am inclined to regard it as a Cothnrnia^ in which the 
lorica has become obsolete owing to its eommensual habits. I theiefore 
propose to call it Cothumia patella 4 
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Abt. XXXVI . — Description of some new Slugs. By Prof. F. W. HOTTON. 
before the Ota^o Institutes Novembers 1878 .] 

Lxmax molebtus. 

Mantle short and flatly rounded behind, smooth and sub-concentrically 
wrinkled when alive, rugose and not wrinkled in spirit. Pulmonary 
opening in the posterior third of the mantle ; back rounded behind the 
mantle, pointed and keeled posteriorly ; body with irregular longitudinal 
rib-like protuberances; colour variable — greyish or reddish-brown variously 
marbled with dusky. Tentacles of the same colour as the back; foot 
yellowish-w'hite. Length, about li inches. Shell slightly concave. A 
rather common variety is quite black. 

Dunedins IVelUn/jtoHs etc. Abundant everywhere. 

The radula has 83 rows of rachis teeth, and about 20 on each side of 
lateral teeth. 

This species is closely allied to L, agreetu of Europe, but is larger, the 
keel is not oblique, the pulmonary opening is placed more posteriorly, and 
the ovo- testis is more elongated. In Dr. Knight’s paper on the Bitenta- 
culate Slug of Now Zealand (Trans. Liu. Soc. XXII., p. 881) figures 8, 11, 
12, and 15 belong to this species. 

MiLAX BMAnOINATUS. 

Mantle slightly shagreened, short and cmarginate behind ; pulmonary 
opening a little behind the centre. A depressed line runs from this opening 
forward over the back, and backward again to a point on the left side 
op2>08ite tho pulmonary opening. Back sharjjly keeled up to the mantle ; 
body smooth, with depressed lines radiating from tlie mantle. Colour dark 
grey or olive above ; foot and lower sides of the body yellowish-white. 
Length 1 inch. Shell small, nearly flat ; length *08 inch. 

Vunedin ; common in gardens, etc. 

Distinguished from M, antipodarum by tho shape of the mantle and 
smooth body. I have 3/. entipodarum from Wellington. Tho radula has 
27 rows of rachis teeth, and about 25 on each side of lateral teeth. The 
transverse rows ore curved, tlie convexity being in the direction of the 
apices of the teeth* 

Abioi^ XNCoHMonns. 

Mantle rugose, short and rounded behind ; pulmonary opening in front 
of tho middle ; back rounded, not pointed posteriorly ; colour dork lead- 
grey, a lateral stripe on the mantle, and a longitudinal band on each side, 
black ; sometimes the whole upjftr part of the body greyish black ; foot 
yellow. Length 1 inch ; shell rudimentary. 

Dunedius Not uncommon in gardens, etc« 



883 


TTan$acition$*^^Zoi>logy4 


T1u 9 species has the form of Oeomalcus, but the genital organs open 
below tlie pulmonary opening; the ovotestis is small and globular, the 
albumen gland very large ; flie penis is long, and, when reti-acted, lies 
across the renal organ; the spermatheca is large and flask^shaped ; there is 
no prostate gland, and the retractor of the penis is attached to its anterior 
end. 

Tlie retractor muscles of tlic tentacles are two^ — one on each side, and 
the retractor of the buccal mass is quite distinct from them, and originates 
much further back, on the right side. The teeth are an*anged in slightly 
arched trojisverse rows ; they are 82*1*82 on each row. The central tooth 
has a buBp on each side ; the other rachis-teeth a cusp only on tlie outer 
side; the laterals decrease in size outwards. The laterols change gradually 
into the rachis-teeth, but there are about 10 rachis and 22 lateral teeth on 
each side. 

Janblla papillata. 

Like J. bitentaculata , but with small papillm on the back, between the 
oblique gi*oove8. 

Wellinf/ton and Dunedin* On trees. 

Konoplujra^ gen. nov. 

Like Janella, but the eye peduncles short and conical. 

Konophoba mabmobea. 

Body smooth, rounded above, scarcely distinct &om tlio foot; tail 
rounded; back with a central groove with lateral branches sloping obliquely 
backward; colour blackish, marbled with pale brown on the back; an 
indistinct black lateral line ; region round the pulmonary opening yellowish. 
Length, 1 inch. 

Dunedin. In the bush. 

I have only seen a single specimen, which was collected by Mr. F. J. 
Browne, Articulator to the Museum. 

[Notce. — B oth Liinaa} cinereus and L. ftavun have been introduced into 

Dunedin, but at present they are rare.] 


Abt. XXXVII . — On Phalacroeorax carunoulatus, Qmdin. 

By Prof. P. W. Hutton. 

[Iliad before the Otaffo 10f/> September^ 1679.] 

Dubxno his voyage with Captain Cook, in 1776^ J. B. Forster described a 
ehag, whiob he said was found in Kew iSealand and Terra del Fuego^ under 
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the name of Pdecanus caruucuhtus, distinguished, among other things, by 
having red caruncles, or elevated papillae, behind the nostrils. 

Dr. Latham in his “General Synopsis of Birds, (1878), using the 
unpublished manuscripts and drawings of the Forsters, appears to have 
divided this species into two, which he called the carunculated shag and 
the tufted shag respectively. 

Subsequently (1788) Gmolin, in editing Linuieus* “ Systoma Natura” 
took these two species out of Latham and named them Pelecamis caruncu^ 
Utu$ and Pelecanus the last being Latham’s “tufted shag,” Both 

are said to come from New Zealand only. P, caruncalatm is said to have 
the face naked and “ carunculated red,” and to be about 20 inches in 
length, t 

P. cirf*atH8 is said to have the crown crested, the tail composed of 
fourteen feathers, and in length to bo about 84 inches. 

In 1828 Latham published his “ General History of Birds,” in wliich he 
adopts Gmelin's scientific names. 

Graculm carunculatua is said to be about SO inches in length, and to have 
the space between the bill and the eye much carunculated, and over the eye 
a tubercle much larger than the rest. It is said to be rare m Queen Char- 
lotte Sound (Now Zealand) and abundant in Staaten Land. Gracitlm 
cirrhatits is said to be 84 inches in length ; no caruncles are mentioned, but 
the skin round the eye is said to be bare. Evidently following Gmelin 
doubtfully, he remarks — “ tail rounded and said to have fourteen feathers,’* 
Queen Charlotte Sound is given as tlio only habitat. 

Captain King, R.N., described in 1880 (P.Z.S., Part I., p. 80) under 
the name of Phalacrocorax imperials, a shag, from the Straits of Magellan, 
which has the head crested. No mention is made of any caruncles, but the 
tail-feathers are said to be twelve in number. Brandt (Bull. Boi. Acad., 
Petersburg, 1887 J) not only gives all tliese three species, but adds another, 
Carbo purpuraseem, from Chili and the Falkland Islands, chaiacterised by 
the absence of any white on the wing-coverts. 

Mr. G. Gray in the “ Zoology of the Voyage of the Erebus and Teijror ” 
(1844) united Gmelin’s two species under the name of G* cirrhatta, and 
said that G, carnnculaUis was the young, “ wanting the orest, the long 
hneor feathers over each eye, and the oblong spot on each vj^i^g.” He gives 
P* imperialii^ Tiing, as a synonym of P. drrhatns, Gmel. 

Bonaparte in his Conspectus Generum Avium” (1857) separates 
cirrhatua from carumulaius, and puts them in difereut genera, on account 
of the supposed difference in the number of the tail-feathers, Hypoleumu 

* This book 1 havs not soon. 

t I tfaeie fmm the edition ol 1606 . The length is probably a mistake lor SO huhes, 
; } This pnblieationX have xu»is^. 
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eirrhatus is said to ootae from Chili, to he 27 in. in longthi and to have 14 
feathers in the tail. Leucocarbo caninculatu$ i$ also said to oome from ChiU 
and the Straits of Magellan: The base of the bill is said to be carunoulated, 
and in the breeding season the bird is said to be crested, and to have a 
broad baud of white on the back. He gives imperialU, King, as a 
synonym of L. carunculatus. Dr. Finsch says in 1870 (Jour, fur Ornith., p. 
876) that he has compared a specimen of (t. eaniaculatuat Gm. from the 
Croze t Islands with tliose from the Straits of Magellan in the Leyden 
Museum, and finds them to belong to the same spe^es. Dr. Buller in his 
Birds of Now Zealand (1878) keeps both species together and gives Carbo 
purjmrascens, Brandt, as another synonym. In 1874 Dr, Finsch (Jour. fUr 
Ornith., p. 218) having received a specimen from the Chatham Islands, 
again separates P. cayttnculatiis from P. eirrhatus^ pointing out that the 
South American birds have the gular and chin regions totally naked, while 
in the Chatham Island bird there is a central feathered strip, and the sides 
of the head and neck are dark. Ho considers the Chatham Island bird to , 
be G. cariincidatus, Gmel., and the Magellan Strait bird to be G. eirrhatua, 
Qmel. 

Mr. R. B. Sharpe, in the appendix to the Birds of the ‘‘ Zoology of the 
‘Erebus' and ‘Terror’" (1876), accepts Dr. Finsoh’s views; but in the 
same year Dr. Coues (Bull. U.S. National Museum, No. 2) identifies the 
shag from Kerguelen’s Land as G. carunculatua, although pointing out that 
it has no white band on the wing, and considers G. eirrhatus as a synonym* 
Dr. Kidder, in the same publication, remarks that in this bird the caruncles 
at the base of the bill are brilliant yellow. 

Such, in short, is the history of the nomenclature of these bii'ds. The 
first statement (Forster) was that there is one species found both In New 
Zealand and South .America. Then (Gmolin) that there are two species, 
both found in New Zealand. Then (Latham) that there are two species, 
both found in New Zealand, and one of them ( carunculatus J in South 
America also. Then (Gray) there is said to be only one species, inhabiting 
both places. Then (Bonaparte) there are said to be three species, all 
inhabiting South America. Then Dr. Buller again considers them all as 
one species, inliabiting both places. Then Dr. Finsch and Mr. Sharpe 
aonsider that there are two species — G. camnculatus, inhabiting New Zea- 
land and the Chatham Islands, and G. eirrhatus inhabiting the Straits of 
Magellan and the Crozet Islands ; at the same time Dr. Cones, who has 
probably never seen a specimen from New Zealand, thinks that there is 
only one species. 

Daring a late visit to Melbourne I ha4> through the kindness of Firof. 
MoQoy, the opportunity of examining a specimen in the Uaaeum, named 
P, eirrhatus, from the Falkland Islands, and of comparing it with speoimeni 
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from Kerguelen's Land, tlio Chatham Islands, and New Zealand, in the 
Otago Museum, and I have no hesitation in confirming Dr. Fiusch’s opinion 
that there are two quite distinct species. 

The Falkland Islands and the Kerguelen's Land birds have the gular 
pouch naked ; the white of tlie throat extends over the sides of the upper 
part of the neck, and the caruncles at the base of the bill are largo, project- 
ing considerably above the line of the front, the two meeting, or nearly 
mooting, in the median lino above the bill. In the Chatham Island and 
New Zealand birds, there is a band of white feathers along the centre of the 
gular pouch ; the sides of the upper neck are dark, and the caruncles are 
reduced to small papiUeo, which do not project above the lino of the front, 
and are divided by the feathers of the front. 

But, although it is easy to show that there are at least two species, it is not 
easy to say wliich name should be applied to each. Forster, no doubt, first 
described the New Zealand bird, and afterwards erroneously identified the 
South American bird with it, but it is doubtful whether ho had applied the 
name carunculatus to the New Zealand bird before he had examined those 
in Terra del Fuego, and as his manuscripts were not published until 1844, 
it is immaterial for the present enquiry whether he did or not. Gmolin was 
the first to name the birds, and ho gave the name carunculatus to the smaller 
carunculated bird without a crest, and cirrhatua to the larger and crested 
bird.*^ Gmclin says that both birds come from New Zealand only, but he 
took his birds from Latliam, and Latham says that cirrhatua occurs in New 
Zeolapd only, while carunculatus is rare in New Zealand, and common in 
South America. The smaller size, the caruncles, and the locality would all 
point to carunculatus as the South American bird, but, on the other hand, 
the New Zealand bird appears never to get a crest. 

Dr. Kidder gives the length of a Kerguelen's Land bird at 23} in. ; the 
specimen in the Otago Museum is rather larger. Dr, Duller gives the 
length of birds from New Zealand as 82 in., and of birds from the Chatham 
Islands at 26 in. (Trans. N.Z. Inst., IX., p. 880). The Chatham Island 
birds are evidently smaller than those from New Zealand, but neither 
Latham, Gmelin, Brandt, nor Bonaparte had seen birds from the Chatham 
Islands* Brandt or Bonaparte appear to be the first to state that both 
speoiet came from South America, and when Dr. Finsoh had to transfer one 
back again to New Zealand, be took canniculatns. The evidence is, how 
overt 1 think, in favour of the New Zealand bird being cirrhatua \ and, as 
the Straits bird truly merits the name carunculatus^ while the New 

Zeeland bird does not, I think it would be better to change Dr. Finsch's 
nomondatiire* 

* tbs nutaber of tsU-lsallierf can be otniUtd, m both tpeoist have tail^festherii 
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The idea that the South American bird is P. cirrhatus was probably 
stated by Mr. Gray, who no doubt had soon Captain King’s specimens, 
giving P. imperialism King, 4ia a synonym of P. cirrhatus^ Gml, ; but Mr. 
Gray included P. carunculatus with P. cirrhatus ^ and Bonaparte gives 
imperialis as a synonym of P. canuicidatua, Gml. 

The synonomy will therefore be as follows ; — 

PHAnACBOCOBAX CARUNCULATUS. 

CaruDoulated Shag, Latham (1775). 

Pelecanus camncnlatusm Omeiin (1778). Habitat wrong. 

Oraeulus carunculatus^ Latham (1828). 

Phalacrocorax imperialism King (1830). 

Carbo carunculatnsm Brandt (1837). 

Catbo purpurasccnsm Brandt (1837). 

Leueocarbo camnculatusm Bonaparte (1857). 

Leucocarbo purpuraseensm Bonaparte (1857). 

Graculus carunculatus^ Fitiach (1870). 

Qraculm carunculatus^ Hutton (Cat. Birds of New Zealand, 1672, ex Layard) 
Hab. wrong. 

Oraeulus cirrhatus^ Finsch (1874). 

Oraeulus carunculatusm Ooues (1675). 

Hab,: Straits of Magellan, Falkland Islands, Crozet Islands, Kerguelen’s 
Land. 

PaALAOBOOOBAX CIRRHATUS. 

Tufted Shag, Latham (1775). 

Felecanus cirrhatus ^ Gmelin (1773). 

Oraeulus cirrhatus ^ Latham (1328). 

Carbo clrrhatusm Brandt (1837). 

Oraeulus cirrhatus t Gray (ISU). 

HypoUucus cirrhatus, Bonaparte (1857). Habitat wrong. 

Phalacrocorax carunculatus. Bailer (1673). 

Oraeulus carunculatus, Finaoh (1874). 

Oraeulus carunculatus, Shai'pe (1875). 

Hab. : New Zealand and the Chatham Islands. 

The next question is, are thei-e more than two species ? The Kerguelen’s 
Land birds differ from those of South America in having no white bur on 
the wing, and in the camncle being yellow instead of crimson. If constant 
these differences are sufficient to distinguish the Kerguelen's Land Bpeci«s. 
to which the name of P. purpuratetna, Brandt, should be applied, unleM that 
M only the immature P. eamneulatui, which is most liJcely. 

■ Dr. Duller has also suggested (Tmns. N.Z. Inst. IX., p. 888) that P. 
eirrbattu may possibly include two species, the birds of the Chatham 
Xslands being distinguished &om those of New Zealand by being smoUelr 
and (srested, and be formerly proposed to call the New Zealand bird .T* 
/ImM, bt^ found tixat that name had been a p p rec i ated by Ut. Shat^, 
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The fitatemont that the Chatham Island birds are crested, while the New 
Zealand birds are not, must be taken with caution. I have certainly never 
seen a crested bird from New Zealand myself, but they are very rare, and I 
have not seen many ; and P. cirrhatus appears to have been founded on a 
crested bird from New Zealand. The bird also appears to be scarce in the 
Chatham Islands, for although Dr. Buller quotes Mr. H. Travers as saying 
that ** he met with P. caruncnlatus in large numbers in the Chatham 
Islands*' (l.c., IX,, p. 839), Mr. Travers himself states that it is ‘‘not 
common ” (l.c., V., p. 221), and the specimen sent to Dr. Finsch from the 
Chatham Islands was not crested. Consequently the question as to the 
crest must be considered as unsettled. However, it appears that the 
Chatham Island birds are decidedly smaller than those from New Zealand ; 
but if Dr. Buller decides on considering this difference as of specific value, 
it is to the Chatham Island bird that he must apply the new name, and not 
as he supposes to the New Zealand bird. 
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A&t. XXXVIII . — Notes on a Collection from the Auckland Islands and 
Campbell Island. By Prof. F. W. Hutton. 
rJRea4 before the Otago XOth September^ 1878.1 

List June, Captain Townsend, R.N., was land enough to agree to take Mr. 
E. Jennings, taxidermist to the Museum, to the Auckland and Campbell 
Islands in H.M.S. Nymphe, in order that he might collect specimens of 
nat\iral history for the Museum. The Nymphe arrived at Port Boss on 
18th JunSi 1878, and left again on the 17th, but as the 16th was Sunday, 
Jennings only had two days and a half for collecting. On the 19th 
titey arrived at Campbell Island and left again the same day, Mr. Jennings 
shore for an hour and a half only. It was during these short 
tb»48 tiiet the ooUeotions referred to in these notes were made. 

; seole W8re seen during the trip. , 
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BXBDS. 

Anihomis melanura^ Spamn. 

A single male individual from the Auckland Islands^ which in colour 
quite resembles specimens from New Zealand. The following are its 
dimensions in inches : — ^Length 8*5, wing 8*6, tail 8 5, culmen *57, tarsus 
1*8, outer toe (without claw) *55, middle toe *7, inner toe *45, hind toe *474 
Fhalacroeoraa magellanicuSt Qml. 

Head, neck, back, rump, thighs and upper tail-coverts blue-black; 
shoulders, scapulars and wing-coverts green-black, except a very narrow 
bar of white formed by some of the upper wing-coverts ; chin, throat, and 
whole under surface of body, except the neck, white, wings and tail 
brownish-black. Head crested, a few linear white feathers above the eye 
and on the upper part of the neck. Irides brown. Skin in front of the 
eyes dark blue, the minute papillss crimson, sparingly clothed with small 
feathers. Bill dark brown passing into orange at the base of both man- 
dibles, gular skin bright orange. Legs and feet flesh-colour, with the soles 
and the joints on the upper surface black; webs flesh-colour shading into 
black towards the margin. A narrow strip of white feathers runs along the 
centre of the chin pouch. 

Immature. — The whole of the upper surface, wings and tail dark 
brown, in places glossed with greenish, no white am bar ; chin, throat and 
belly white. Bkin before the eye dull orange with crimson spots; bill 
brown passing into orange at the base of the mandibles, gular pouch 
orange. Feet as in the adult, but not so pink. 

Length 26 inches, extent 89, wing 10*5, tail 6, culmen 2*2, bill to gape 
8*1, depth at nostrils *5^, breadth *48, tarsus 2*4; outer toe (without claw) 
8*8, middle toe 2*65, iimer toe 1*85, bind toe 1*25. 

Two individuals, botib females, from Oampbell Island. 

This species is allied to P. carunculaimt but is at once recognised by ite 
black neck. The white alar band is also much smaller. 

StercorariuB emtarctieue^ IDesson. 

A tingle female from Oampbell Island. 

Xeruf iommicmue^ Lidbt. 

A young female from Oampbell Island. 

Laum icopuUnue^ Forster. 

Three specimens from the Auckland Islands and three from Oampbdl 
Island, 

Five cf these birds are adult (four males and one female) imd all imfa 
tibe breast beautifolly tinged with rose colour, as is oijm the case 
8 t 0 ma /fowtalie, % hate neter seen Him eolotgring in Zesjlttii 
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Fxshes, 

Noiothenia angustata, Hutton, T.N.Z.L, 1876, p, 218. 

Five specimens of this fish were brought from the Auckland Islands. It 
may be identical with N, mcuiviemU Haast, T.N.Z.I., 1872, p. 276; but 
that species is said to have only three spines in the first dorsal, and to 
have scales below the eyes. It is no doubt the same as JV. coriicepa of 
the ** Fishes of New Zealand" (1872), and most probably Sir J. Biohardson 
confused it with his N. ooriioepa in the Ichthyology of the Voyage of the 
<< Erebus*’ and “Terror." The type of N* contosps, according to Dr. 
Qlinther, comes from Kerguelen’s Land. 

Notoihenia arguta^ sp. nov. 

B. 5; D. 4|80; A. 24; L. lat. 52. 

Height of the body goes 4t times into the total length ; length of the 
head four times ; posterior limb of the preoperoulum perpendicular ; top of 
the head flat, not concave, scaleless, roughened witli small rounded papillss; 
above purplish black, lighter and pinkish below ; gill membrane marked 
with orange. A single specimen 7i inches in length from Campbell Island. 
In general shape it approaches V. ndcrolepidota, but is easily distinguished 
by the fin formula. 

Notothsnia Hutton, T.N.Z.I., 1875, p. 218. 

D. 7 1 27 ; A. 22. 

Two specimens from the Auckland Islands. 

Notothmia parva, sp. nov. 

B. 6 ; D. 6 I 28-29 ; A. 28-25 ; L. lat. 62. 

Height of the body goes 5i times into tlie total length ; length of the 
head five times ; top of the head scaleless, flat, with scattered papillss. 
Colour, greenish-black, belly white, vertical fins black. 

Four specimens from the Auckland Islands; 8 to 8^^ inches in length. 
This species approaches V. ainui^ but has no scales on the top of the 
head, tod differs in its fin formula. 

THpUrygium jmningai. sp. nov. 

D. 6 I 20-21 1 15-16 ; A. 28. 

A simple tentacle above the orbit, and another at the nostril ; teeth on 
the vomer, none on the palate. Colour, very variable ; greenish-brown, 
Seddish-brovm, or black, marbled with darker. 

Sixteen specimens from the Auckland Islands, the largest 84 inches 
mlent^. 

The lateral Ihie is as in T. nigripenna, to which species it is Closely allied, 
hut diflbrs in having constantly 28 rays in the anal to. 
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in rook pools, N. angiatata and N. miavUpidota in a net. Not a single fish 
was caught with a hook. Moat of the fish at the Auckland Islands are 
attacked by parasites in a most remarkable way ; in some cases the whole 
of the lateral muscles being full of a round worm about an inch in length. 
So bad are they that nothing but sheer necessity would induce any one to 
eat fish at these islands, 

Crustaoba. 

Prionorhi/nchu$ edwardni, Jacq. and Lucas. 

Six specimens from the Auckland Islands, all male, 

Kectocareimis antarcticus, Jacq. and Lucas. 

Six specimens from the Auckland Islands, of which five were obtained 
from the stomach of a large specimen of Notothenia microlepidota» 

HalicarcinuB platiatus, Fabr. 

A great many specimens from both the Auckland and Campbell Islands. 
Munidia aubrngosaf List. 

Three specimens from the Auckland Islands ; two adult and one young. 
The young specimen is quite as small or smaller than Grimotlua greyana^ 
so abundant round the South Island in March, and yet it does not show 
the slightest approach to the foliaceous maxillipeds of Qrinwthea. The 
habits of the two species are also quite different, ^rimothea is pelagic and 
floats on the surface of the sea, while Munidia lives at the bottom. Mr 
Jennings caught these specimens in a baited net. 

Squilla IcBvia^ sp. nov. 

Bostral-plate semi-lanceolate, acute ; carapace smooth, without crests, 
slightly expanded and rounded behind ; inner antenneo reaching nearly as 
far as the outer, second joint extending as far as the eye, third joint as 
long as the second. Prehensile finger with 12 teeth (exclusive of the 
extremity) ; penultimate finely toothed internally and with three spines at 
the base ; externally quite smooth ; abdomen smooth, without longitudinal 
ridges, scarcely broader than the carapace, without lateral spines except on 
the penultimate segment ; last segment withaabout 10 spines alternately 
large and small, while on each side of Uie central line there are six very 
small spines ; internal lateral caudal plates oval, not passing the marginal 
spine of the basal joint. Length, If inch. 

A single specimen taken from the stomach of a specimen of Nptathmia 
micfvlfpidota, caught at the Auckland Islands. 

Cirolana rouU^ List. 

Many specimens from the Auckland Islands. 
iSphardiM gigoBf Leach. 

Sevei^ apeoimens from 
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Sphecroma obtusaf Dana. 

A few specimens from Campbell Island, and two from the Auckland 
Islands. 

Actacia ancklandia^ G. M. Thomson. 

For a description of this species see Mr, Thomson's paper in the present 
volume of Transactions. (Ante p. 249.) 

Mollusca. 

Euthria lineata, Chemnitz. 

Many specimens from the Auckland Islands. 

Euthria littorinoides, Keeve. 

Two specimens from Campbell Island. 

Polytropa striata, Martyn. 

A single specimen from the Auckland Islands. 

Diloma, sp. 

Two specimens from the Auckland Islands. There are specimens of 
this species in the Museum from Campbell Island, presented by Dr. H, 
Filhol, who will doubtless describe it. It is something like D, mgetrima^ 
but smaller, bluer, and not so depressed. 

Cantkaridus episcopiu, Hombron and Jacquinot. 

Several dead shells from the Auckland Islands. It is also in the 
Museum from Campbell Island. 

Tectura piUopsis, Quoy and Gaimard. 

Several specimens from tlie Auckland Islands. 

Patella magellanica. 

Several specimens from the Auckland Islands, and one or two from 
Campbell Island. I believe that P. inconspicua, Gray, is only a small variety 
of this species. 

Patella redimiculum, Beeve. 

Several specimens from the Auckland Islands. . 

Chiton eireummllatus^ Beeve. 

Several speoimena from Campbell Island. 

Chiton lineolatue, Frembly. 

Seves^al specimens from both the Auckland Islands and Campbell 
Island. It varies much from black to gaily painted. It is also found near 
Ihmedin. 

Blainville. 

A &w specimens from the Auokland Islands. There are also in the 
speouneus from Campbell Island, presented by Dr. B. Filhol, 
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PloidpJujra hiramma^ Quoy and Oaimard. 

Two specimens from Campbell Island. When dryings this species often 
splits longitudinally. 

Onchidium patelloideB, Quoy and Gaimard. 

Seven specimens from the Auckland Islands, 

Siphonaria redimiculum, Beeve. 

Four specimens from the Auckland Islands, This curious species will 
probably form the type of a new genus. It is of on olive brown outside and 
dark purple inside. 

Maodema novcB^zealandia, Chemnitz. 

A single specimen from the Auckland Islands. 

Venui oblonga^ Hanley. 

A single specimen from the Auckland Islands. 

Ckions Mtutchhuryi^ Gray. 

Eight specimens from the Auckland Islands. 

Mytilui magellanicuSf Lamarck. 

A few specimens from both the Auckland Islands and Campbell Island* 
Mytihii dunkeri, Beeve. 

Several specimens from both the Auckland Islands and Campbell 
Island* 


Non. — In addition to the foregoing there are in the Otago Ifusexun the 
following shells from the Auckland and Campbell Islands : — 

Eutkria bieincta, Hutton, Auckland Islands. 

Neptunaa, sp., Auckland Islands. 

Cominella maculata, Martyn, Auckland Islands. 

Turbo granoiuif Martyn, Auckland Islands. 

Diloma athiops, Gml., Auckland Islands. 

DUonia nigerrima, Chemnitz, Auckland Islands. 

HaliotiB tm, Martyn, Auckland Islands. 

Haliotii tugoio-plicataf Chemnitz, Auckland Islands, 

HaliotiB gibbat Philippi, Campbell Island. 

^ Patella radiaus, GmL, Auckland Islands, 

Patella imbricatat Beeve, Campbell Island. 

Patelia rubiginoea, Hutton, Auckland Islands. 

Tapet intermedta^ Quoy and Gaimard, Campbell Island* 

Modiata areolata, Gould, Auckland Islands. 
terebratella rubieunda^ Sow. 7, Auckland Islands, 
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Akkclida. 

Several speoimens of Cbietopod worms from both the Auckland Islands 
and Campbell Island are in the collection » but they cannot be determined 
until the New Zealand Chntopods have been examined, 

EoBINOPXRMilTA. 

AcUriac rupicola, Yerrill, Bull. U.S. National Museum, No. 8, p. 71. 
var. lAcigatus, Hutton. 

Spines of the back obsolete. 

Several specimens from the Auckland Islands, 

I should have regarded this as a new species if one of the specimens had 
not shown a row of spines along the back and traces of a lateral row on 
each side, thus connecting the two forms. 


Abt. XXXIX.— .Votr accompanying Specimens of the Black Rat (Mus rattus, L.) 

By Taylor White, Esq,, of Glongarrie, Napier. 

Communicated by Prof. Hutton. 

[Read before the Otago Institute^ 2dtA November^ 1876.1 
Two of the rats were caught in 1876 in a field of oats which I was 
cutting, eighteen miles from the shipping, and so might be called country 
rats. 1 think 1 killed four. The two kept were an old male and a young 
female not quite fuU grown. I have found no others since. The skin I 
picked up at Napier port, alongside the shipping. 

It may be of some interest for me to state that the rats on the Canterbury 
plmns in 1855 had regular warrens, and lived in communities. I have 
taken six and eight from one warren. The warren was not raised above 
the surface of the ground, but could be detected by the unusual greenness 
of the grass. There were a number of bolt holes within a circular radius 
of about four feet. At the time I was under the impression that they were 
ordinary rats ; but not having seen this habit since or elsewhere, 1 now 
think that they must have been peculiar. In colour, I think, they resembled 
the couunon rat (Mus dccumanusj. We used to dig them up for the fun of 
seeing the dogs catch them. 

1 was witness to the first migrations of the common mouse (Mas mus^ 
sttitts ) on three separate occasions. Eirst, from about Christchurch to the 
plains at Oxford ; second, from Oxford onwards over the first range of hills 
to country thrpu|^ which the Hokitika road now passes; and third, to the 
Country bordering Lake Wakatipu. In all three places I lived a consider* 
1^ time, and never saw such a thing as a mouse, but the rats were legion, 
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After a time the sight of the first mouse was reported as seen in the grass. 
In the course of a week the grass country and the houses were plentifully 
supplied. It is most rensMirkable that tlie rats immediately cleared out 
before them, and from that time were much scarcer. 

In Otago, formerly, I used to kill a great number of rats living singly 
under plants of the Spaniard, the old leaves of which made them a nice 
thatched roof, and the root was eaten if nothing better offered. Once in 
the early days of settlement in Otago, when I was snowed in, and could get 
nothing to feed my fowls on, I caught large numbers of rats near the house 
(getting them from under the Spaniard bushes) and roasted them for the 
fowls. I noticed that the stomach of these rats was generally full of a white 
wire-like worm, about two inches long, wliioh I considered a parasite, as they 
were always perfect ; but, if I remember right, there was no appearance of 
other food in the stomach, and very little room for it, as the worms were 
knotted together into a mass that about filled the cavity. 

Note by Pkop. Hutton. 

The skin from Napier belongs to Mas rattus. It agrees perfectly with 
the description of the specimen in the Colonial Museum, from Wellington^ 
(Trans. N.Z. Inst., IV., p. 183), and with Dr. BuUer’s description of his Mui 
novcB‘Zealaiidia (Trans. N.Z. Inst., IIL, p. 1). The two specimens caught 
in the oat-field had been put into kerosene, and were not fit for stuffings 
They both presented, externally, the same characters as the skin ftom Napier. 
I have examined these two skulls, and find that they agree with Mr. Salter’s 
description of the skull of M» rattus, except in being smaller and more 
elongated. Consequently, they differ from the Maori rat skulls, from Shag 
Point, in the particulars that I have already pointed out. 

There can, I think, ho no doubt that these rats belong to the Polynesian 
variety of Mw rattus, and consequently the Maori rat must be regarded as 
a distinct species, for which I propose the name of Mus maonnm. 

The following are the measurements of the skull of the adult male 
specimen. I have added measurements of M. rattua from England (from 
Mr. Salter's drawings), and of M, decumanus from New Zealand ; — 



Sf. rattua, 
Napier. 

K. rattua, 
Bngle&d 

U, dacumanua, 
Dunadin. 

. jpanglh .. 

143 

X*64 . 

1*78 

Width at sygomatic arch* • . . . 

•59 

•68 

•75 

Poramen magatun, height 

•19 

•14 

•80 

„ „ width 

*95 

*98 

*88 


« In ms^vmmtsoi the iknUi trom Sbaa wldtbiit Um argoouMa ibmiUt 

be aorS» priatod. 
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Art. XL . — On a new Species of Millepora. By the Rev. J. E. Tenison- 

Woox>B, F.L.S., F.G.S., Corr. Mem. Roy. Soc. Victoria, Tasmania, 

Linn. Soo. N.S.W. ; Hon. Mem. Roy. Soc. N.S.W., Adelaide Phil. 

Soc., etc., etc. Communicated by Prof. Hutton. 

[Read before the Otago Institute, IQth September, 1878.] 

The specimen to which 1 have the honour to call the attention of the 
Society was sent to me by my friend Captain F. W. Hutton, of Otago, and 
was stated to have been found in Foveaux Strait ; but the depth at which 
it occurred and its station were not stated. It is a tufted zoothome of 
highly reticulate structure, but hard and compact. It grows apparently 
in a solid mass, from which pencil-like cj^lindrical stones grow out verti- 
cally, to a height of two or three inches, but not more than a third of an 
inch in diameter. On examining the surface with the microscope, it is seen 
to be covered with mijuito rounded i^ores, which have an exact, thickened, 
very slightly raised margin. These pores are very close to one another, 
but there are interstices which arc occupied by much smaller pores, which 
are in fact nothing but the polygonal spaces left between the closely- 
crowded tubes. When a fragment is broken across, two different kinds of 
structure are observed. One is a kind of outer ring, on which a radiate 
arrangement of the tubes is preserved, that is to say radiating from the 
axis to the circumference ; the other is a central cancellous tissue, made up 
of tubes exactly like the surface, but the walls more delicate. The outer 
radiate ring of tubes is about one-fifth of the diameter ; the remaining four- 
fifths is occupied by the central tissue. The latter is of different colour, 
or blueish white, while the outer ring is a reddish-brown. The tubes, which 
open on the outer surface, are not more than half a millimeter in depth, 
but it is not at first very clear wl)#iher they are closed by tapering to a 
point or whether they curve downwards or upwards, and so join the 
cancellous tissue or pith, as it might be termed, of the centre. The tubes 
of the centre seem to be continuous. A hair can be easily passed down 
them for half an inch or more. When a section is made it is then clearly 
. seen that the tubes curve downwards, and are crossed from time tp time 
by tabulss or partitions, which arc few in number and wide apart. 

All these details point very decidedly to the nature of the organism with 
irhioh we have to deal. It is a Millepore^ but of an exceptional and peculiar 
type* Until very lately these singular corals were ranged amidst the 
Metdtiporana tahulata. Their true character was, however, discovered by 
Agassia on one of his cruises to the reefs of Florida. Prof. Brma says that 
he often had Millepore corals under study in the Pacific, and waited long 
lor the eapansion of the animalsi but was never gratified by ihoir making 
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their appearance**** Agassiz observes that they are very slow in expanding 
themselves. When expanded they have no resemblance to true polyps. 
There is simply a fleshy tube with a moutli at top and a few small rounded 
prominences in place of tentacles, four of them sometimes largest. The 
corals of the Millepora are solid and strong, as much so as any in coral 
seas. They have generally a smooth surface, and are always without any 
prominent calices, there being only very minute rounded punctures over 
the surface from which the animals show themselves. The cells in the 
coralline are divided parallel to the surface by very thin plates or tables. 
The Milleporjf are very abundant corals. They extend outside tho tropics 
in Australia as far south as Moreton Bay. In the West Indies they con- 
tribute largely to the formation of the reefs. 

According to Professor Yerrill, there are thirteen species of the genus 
MiUepora known, but two of these, 3/. monilifornis and complanata, are sup- 
posed to be varieties of 3i. alcicornis and plicata respectively. Witliout any 
exception tliey are all tropical and living. They occur, as already stated, 
in the West Indies, and also in tho Indian Archipelago, the Bed Soa, 
Mauritius, and the Fiji Islands. The occurrence, tlierefore, of a species in 
New Zealand, and in so cold a latitude as Foveaux Strait, is most singular 
and interesting. Such facts have a tendency to make us doubt some of the 
geological conclusions at which we sometimes arrive. A few years ago, 
the discovery of two reef-building genera of corals in the tertiary beds of 
Tasmania was looked upon as tho evidence of an almost tropical climate. 
Indeed, a discussion ensued at the Geological Society of London as to 
whether it might not be presumed that the axis of the earth had shifted 
since these beds were deposited. The coral to which I am now drawing 
attention is truly of a roef-building kind, but I am not aware whether it 
forms reefs. This would be a very iaierestiog subject of enquiry. I have 
named the species Millepora unduloBa^ from the peculiar undulating oharaoter 
of the surface of the branches. It is thus described : 

Millepora unduloia^ n.s. 

Corallum arborescent, very much branched, branches crowded cylindrical, 
spreading in all directions, generally somewhat flattened at the extremity 
and with a short bifurcation, often ooalescent, either along the whole side 
of the branch or just at a point of contact, or by sending out a shoil; small 
branohlet from one stem to another. The whole surface of the branches 
undulating with broad but not deep rugosities; cells exceedingly smalli 
crowded, giving a spongy appearance ; colour, doll reddish-brown. Alti* 
tude of specimen aescribed 60; indth at fcrthest extremity of branchat 

♦ CMi and QouX IsUnds, by 7»ss D, Dexm, BngUih IdHtcii, p* 79. 
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52 ; diameter of branches from 8^ to 6 ; diameter of extremity of branch 
at bifurcation, 7 millimetres. 

It is nearest iu shape, dimensions, etc., to M, tortmaa^ of Fiji, tho only 
known Pacihc form. 

Note, — Millepora unduloaa is^obtained not uncommonly by tho Stewart 
Island oyster dredgers, in from 14 to 20 fathoms of water, along with 
Cinctijwra elegana^ Puatulipora purptiraacena^ Iilmonea radiaoa, and other 
polyzoa, I am not aware that it forms anything like reefs, — F. W, II. 


Abt. XLI. — Xotes on the Life History of Charagia virescens. By the Rev. 

C. H. Gosset. Communicated by Prof. Hutton. 

{Mead before the Otago Jmtitute, 6th October^ 1878. J 
Tub larva lives chiefly on tho extremely hard wood of tho Black Moire 
( Olea apetalajf but I have also found it in a tree known to the settlers about 
Masterton as the wine-berry or Now Zealand currant tree (Ariaiotelia 
raeemosaj. The wood of this last differs widely from the Maire, being very 
soft and white. I believe I have once or twice found the larva in other 
trees. C, virescens passes certainly throe years in the larval state, probably 
four. In this stage of its existence it is extremely plentiful wherever the 
Black Maire abounds. It is not easy to find a single tree of tins species 
that is not more or less honeycombed by its ravages ; tho imago, however, 
is far more rare. Of the larva I have obtained twenty specimens in about 
an hour, notwithstanding the loss of time in getting them out, whereas I 
have only come across seven specimens of the perfect insect in four seasons. 
I believe I have once seen it on the wing, but I am not positive about it. I 
have generally come across it lialf dead, partially stiff and much faded 
and frayed, I have also found the wings, the insect having evidently fallen 
a prey to some bird. 

When newly emerged the perfect insect is very beautifully marked witibi 
blackish markings, bat these soon fade, or get imbbed off, and the insect 
than presents a pretty uniform green with a few whitish markings. 

Although the larva is so plentiful, it requires a little practice to detect 
its burrow readily. If the limbs or trunk of a Black Maire be carefully 
examined, a more or less diamond-shaped mark, two or three inches in the 
Sidei may oftei^ be noticed, which varies ahghtly in tint from the surrounding 
bjSfTk I and if this patch is pressed with the finger it gives way ; if the patch 
is torn off it is seen to be composed of yellowisli or greyish silk, covered on 
outfdde with scraps of bark, lichens^ excreta of the larva, etc., the whole 
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fonning a wonderfully close imitation of the natural bark of the tree# 
Beneath this covering is seen a cavity, the depth of which varies from a 
quarter to half an inch, and rather above the centre of the cavity is the 
entrance to the burrow# Tho cavity around the ontranco of the burrow is 
used by tlie larva to turn itself in# The burrow at first takes a course 
inwards and upwards for one, two, or more inches ; this upward inclination 
preventing tho entrance of water. Then the burrow tiuns downward in a 
nearly veilical direction. This vei*tical portion of the biUTOw varies in 
length according to the age of the larva. That of a full-grown larva is about 
four or five inches long. I have seen them eight inclics and propoi'tionally 
wide. I have ascertained positively that the larva frequently inhabits the 
same burrow for more than two years, and I am of opinion that they 
generally keep to the same burrow during tho whole larval stage. But I 
have occasionally found larvss in terminal shoots which w^ould not admit 
of their attaining full growth, and consequently they must in these cases 
change their ground. 

When the larva has attained its full size, it spins, at the top of the 
vertical portion of its burrow, a contrivance very much resembling that of 
the Trap-door Spider, as an additional security against its foes during the 
pupa state. 

The imago emerges in October and November. The best time to obtain 
the pupa is in September and the early part of October. It is easy to 
ascertain if the insect in a burrow is in tlie larval or pupa stage, for, if the 
exterior web is torn off, the larva, if inside, will replace it by the next day. 

The larva is flesh-coloured, tiuted with purple ; head dark brown, with 
a few strong bristles ; spiracles black ; segment next the head darker 
the rest, homy, with a large black mark on each side, just above the spiracle. 

The pupa is flesh-coloured, inclining to brick red ; head and thorax deep 
chestnut brown. The semi-transparent wing-cases show the markings of the 
future imago* 

I have examined those larvce and pupa) in their different stages up to 
the time when by stripping off the pupa case, just before the insect was 
ready to emerge, the easily recognised Charayia vire^ceixs was disclosed. 

I do not think that the larva of C. viviMcens is the larva which is 
attacked by the fungus Cordicepit roberun. Not only do the two larv« differ 
in the size of the head and shape of the body— the larva of C. virmem 
being more cylindrical and with proportionately a larger head— but I do not 
see how C. vire$cens could get into the ground, which is the position in 
which the larva, which is attacked by the fungus, always is found. I think 
that the fongufl-attacked larva is probably a Purina, 
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Abt. XLn. — Further Notee on the HabUe of the Tuatara Lizard, 

By Walteb L. Buller, C.M G., Sc.D., PX.S- 

[Read before the Wellington PhiUmopkical Society ^ 8rd August, 1878.] 

In Vol. IX. of the Transactions I ffave an account of a number of 
tuatara lizards (Sphenothn punctatum ) which I had received from the Island 
of Earewa, in the Bay of Plenty, in April, 1876 , to which were afterwards 
added an adult pair of my Sphenodon guntheri and a young one of the same 
species, obtained by exchange from the Colonial Museum. It is now nearly 
two years since I received these lizards, and I have a few notes to add to 
the observations so fully recorded in that paper. 

For many months my captive lizards ate nothing, although I tempted 
them With all aorta of savoury morsels. A small tree lizard {Xaiillinue) 
which I placed in the cage with them disappeared ; but whether it was 
devoured by the tnataras or effected its escape I was unable to determine. 
They were sluggish in their movements, and usually appeared to be asleep 
with their eyes partially closed, even when lying in the trough of water with 
their bodies submerged. As the summer approached they showed more acti- 
vity and began to feed, evincing a decided preference for flies and the large 
brown locust (Cicada of which latter they sometimes devoured as many as 
fifty in the course of a day. But as it was necessary to catch the locusts 
on the garden trees before they could be supplied, for many days together 
the tuataras were compelled to fast, as they stubbornly rejected the minced 
meat which we continued to place in the cage. As winter came round 
again they relapsed into their former languid state, although never 
absolutely torpid, and for two or three months did not eat a morsel of any 
thing. In November last we tried them with earth-worms, of which they 
partook freely. When the supply of worms ran out we gave them fresh 
meat again. Sphenodon punctatum refused it, but (strange to say) Sphenodon 
guntheri devoured it greedily, gorging themselves to repletion. Apparently 
from this cause (following so immediately on the prolonged fast) the 
largest of them died. About this time also they developed a new phase of 
chapter by attacking and biting one another. One lost an eye, and 
another bad a portion of his under lip tom off, completely altering the 
expression of his face. The half-grown Sphenodon gxintheri suffered most. 
First of all he had the end of his toil bitten off, and ultimately he was killed 
outright, the whde of his tail consumed, and one of his hind legs much 
orunohed and lacerated. 

A temporary change of residence made it difficult for a time to obtain 
Wuate, and the lizards (with the exception of the surviving guntheri) 
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refubing tho ordinary fare of fresh meat, from December to February they 
were on very short commons indeed, and practically ate nothing. In 
March a new feature of cliaracter came to light, and one likely to affect 
most favourably their future prison life. My son, Percy, having brought 
home one day a basket*full of sea-minnows, for the pmpose of feeding a 
tamo skua, out of mere curiosity I offered one of them to tho tuataras ; it 
was instantly pounced upon by the nearest of them, and a few minutes 
afterwards each of the lizards was crunching and sw’allowing a fish throe or 
four inches long with evident relish. Some more were jdaced in tho cage 
and were eagerly devoured. Seeing how very difficult it is to induce tho 
tuataras to take oilier than their natural food, it is sufficiently manifest 
that hsh-eating is nothing new to them. Their evident fondness for water, 
basking as they do in the tin reservoir for the most part of tho day and 
often with tlie head submerged, raises the question whether they are not, in 
point of fact, amphibious animals, subsisting in their wild state, to some 
extent at least, on fish and other marine life. I have experimented by ' 
filling their frough with sea water, and they have taken to it just as readily 
as when the bath was of fresh water. I have not yet had an opportunity of 
trying them with a larger vessel, containing live fish. But feeding our 
tuataras plentifully with small fish iu the manner described, we have 
succeeded iu advancing them education another step, for they will now 
partake freely of fresh meat, in almost any quantity, if minced up and 
offered at the end of a fork or pointed stick. It is amusing to watch thfs 
operation. The lizards climb up tho inclined fioor of the cage, and then 
clinging to a projecting stone they elevate the head and watch in a stupid 
way till the food is offered, when they deliberately snatch it away, and then 
proceed very slowly to crunch it between their jaws before swallowing. 
While thus feeding they remind one of a tame bear at tho top of his pole. 
When a live fly or locust is tlirowu into tlie cage, tho tuatara approaches it 
in the same cautious way, then tmns his head so as to bring his vision in a 
line with the object, which he eyes intently for a moment, and then seizes 
with a rapid movement, the tongue being protruded. 

Having kept and closely watched both species of tuatara, I am satisfied 
that they not only differ iu their superficial characters but also in habits 
and disposition. The Museum examples, all of which, except the two 
received from mo, belong to SpJienodon guntheri^ feed readily on fresh meat, 
soaked bread, and indeed almost anything edible that is offered to them, 
and they have done so from tho first. Till very recently all my specimens 
of 5. puiictotum obstinately refused the fresh meat, were always more 
lethargic than tho other form, and when roused appeared to be more 
and timid. Both sj^cies are equally fond of basking in the water« 



BtriiLfiB . — On the epeotfio Value of Brion banksii. 6&1 

Xote on the Tuatara from East Cape hland. 

In a papor*^‘ road before this Society last year, I described a new form of 
tuatara f Sphenodon punthevit varj, from East Cape Island, in the posses- 
sim of Mr. John White, of Napier. Referring to this specimen, Mr. White 
writes mo : — “ The tuatara which ray son Arthur has, was obtained in the 
year 1878 from tlio island called Whangaokino at the East Cape. The 
native who got it informs me that he saw on this island tuataras green in 
colour, and others like the one in question.** 


Abt. XLIII . — On the epecific Value of Prion banksii. By W. L. Bullsb, 

C.M.G., Sc.D. 

{Read before the Wellington Philosophical Society, Brd August, 1878 .] 

In treating of Prion banksit, in ray ** Birds of New Zealand ” (page 811), I 
made the following observations : — “ The propriety of retaining the above 
specific distinction appears to me very doubtful ; but I am unwilling to 
dismiss ilic supposed species till the subject has been further investigated.” 
In ail article which I afterwards contributed to our Transactions, t I 
expressed my belief that the species would stand, and pointed out what 
appeai*ed to mo pood distinguishing characters. 

A recent visit to the West Coast, after very stormy weather, has enabled 
me to settle tliis point beyond all doubt. A north-west gale had been 
blowing for several days, and large numbers of Pnon had been washed 
ashore. In travelling by oooioli from Waikanao to Otaki, a distance of only 
ten miles, I counted no less than twenty-seven lying on the strand, and 
there weie probably many more. As I pei'formed the rest of the journey 
to Manawatu ia a buggy, 1 was able to stop and pick up specimens. 
In this way I was fortunate enough to obtain, during one day, twenty fresh 
birds. Of these, twelve were referable without hesitation to Prion turtur and 
eight to Prion bankeii. The difference in the sixe and form of the 'beak 
waiT constant, and among individuals of each species there was only a slight 
variation. 1 selected the smallest of Prion hankeii for the purposes of 
comparison, and I beg now to exhibit it together with an ordinary 
speohnen of Prion turtur. It will bo seen that the two birds are very 
readily distinguishable* 

Thinking that the difference in the sire of the bill might |)os8ibly be a 
* TrsatMUoiiS New Zealand Institute, Vol. X., p. 880. t Vd. VII, p* 808, 
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sexual cbaraoteri I dissected the whole of the twenty specimens, with the 
following result: — Of P. banksii there were four males and four females; 
of P. turtur there were seven males and five females. In some oases, owing 
to the state of the productive organs at tliis season of the year (first week 
in July), I was unable to determine tlio sex with absolute certainty. 
In others, however, the testes were sufficiently conspicuous ; while in two 
females of P. turtur and in one of P. hanlcsii I was able to detect a bunch 
of undeveloped eggs. Tlie examination in this respect was therefore con- 
clusive, and I have now no hesitation in admitting P. hankaii into the list of 
well established species. Diagywds : — Similis P. turturi^ sod rostro latiore, 
pileo saturatiorc et caudd nigro latius terminate distinguendus. 

All the specimens picked up by me on this occasion were dead, with the 
exception of the Prion hanJeaii, now exhibited. I found this one on the 
sandy beach, where the surf had left him, sitting up in wet and draggled 
plumage, looking the very picture of abject misery. Beside him stood a 
seagull (Lanis dominicanus) patiently waiting for his victim to succumb 
before commencing his savoury feast, when the unbidden guest appeared in 
the guise of a naturalist ) 

Dr. Finsch refers the Prion vittatus, and P. hanksii of Hutton’s “ Cata* 
logue,” to P. banicsii, Smith, and P. turtur^ Sol., respectively, and he is 
certainly right in doing so ; for Prof. Hutton gives his P. bankdi a bill only 
the decimal part of an inch broader than that of P. turtur^ while he makes 
that of P. vittatus only *6. On reference to the figures accompanying my 
paper in Vol. VH., it will be seen that the width of the biU in the true 
P* bankaii is *55, and in P. vittatua *85. 

Dr. Finsch agrees with me in sinking Oould’s Prion ariel, as it cannot 
be separated from P. turtur; and he unhesitatingly refers the bird described 
by Mr, Potts under the name of Prion auatralia to P. vittatua, Dr. Hector 
having forwarded him a specimen for examination. Not having seen Uie 
type of P. auatralia^ I accept Dr, Finsoh’s determination ; but it must be 
borne in mind that Mr. Gould, who was quite familiar with P. vUtatua^ 
declares positively that there is another and broader-billed species, adding, 
however, ** the precise latitudes in which this fine bird flies are unknown 
to me/’ 
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Ajrt. XLIV. — Remarks on the Lojifj-tailrd Cuckoo (Eudynumis tai| 

By Waltek L. Bujlleh, C.M.G., Sc.D. 

[Read bfjore the Wellington Philosophical Society, 3rd August, 1878 .] 

Tberk is a remarkable phenomenon in the animal world known to naturalists 
as “ mimicry,” or the law of protective resemblauce. It is developed chiefly 
among insects, and particularly among the Lepidoptera^, Mr. Wallace des- 
cribes, at page 205 of his enchanting book on the ‘‘ Malay Archipelago,” a 
butterfly which, when at rest, so closely resembles a dead leaf as almost to 
defy detection. Tho varied details of colouring combine to produce a disguise 
that so exactly represents n slightly curved or shrivelled loaf as to render 
tlie butterfly quite safe from the attacks of iiffecctivorous birds, except when 
on the wing. The flight of the species, on the other hand, is so vigorous 
and rapid that it is well able then to protect itself, kir. Wallace adds that 
iu many specimens tlioro occur patches and 8j)ots, formed of small black 
dots, 80 closely rc.scinbHng tho way in which minute fungi grow on leaves, 
that it is imijosaiblo not to believe that fungi have grown on the butterflies 
themselves I Tliis protective imitation must obviously favour the 82)ccies in 
the common struggle for existence, and may of itself bo snfiicient to save it 
from extinction. But tliero is another kind of “ mimicry ” where one 
insect which would, on discovery, bo eagerly devoured, a.s8umes for similar 
protective purposes a close resemblance to somo other insect notoriously 
" distasteful to birds and reptiles, and often belonging to a totally different 
family or order. Numberless instances might bo given in illustration of 
this singular fact, every department furnishing examples of adaptation more 
or less complete, and all being explainable on tho principle of variation 
under natural selection or tho “ survival of tho fittest.” Mr. Wallace, 
when exploring in the Moluccas, was the first to discover similar instances 
of mimicry among birds, although tho law of protective colouring had long 
been observed to exist in the case of birds’ eggs. Ho gives two very curious 
examples of oxtomal resemblance, co-existing with very important, struc- 
tural differences, rendering it impossible to jdace the model and the copy 
near each other in any natural arrangement. In one of these a honey- 
smeker has its colours mimicked by a species of oriole, and the reason is 
thus stated; — They must derive some advantage from the imitation, and 
fts they 01*0 certainly weak bii*d8, with small feet and claws, they may 
require it. Now, tiio Tropidorhyuchi are very strong and active birds, 
having powerful (gasping claws, and long, cmwed, sharp beaks* They 
OtBomhlo together iu grba2)8 and small flocks, and they have a veiy loud, 
Imwhsf not^, which can be heard at a great distanee, and' serves to oollect 
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a number together in time of clanger. They are very x>lcntifiil and very 
pugnacious, frequently driving away crows and even hawks, which i^erch 
on a trJjjlyhcre a few of them are assembled. It is very probable, there- 
fore, tl^^the smaller birds of prey have learnt to respect these birds, and 
leave them alone, and it may thus bo a great advantage for the weaker and 
less courageous Mimetas to be mistaken for them. This being the case, 
the laws of Variation and Survival of the fittest, will siilficc to explain how 
the resemblance has been brought about, without supposing any voluntary 
action on the part of the birds themselves ; and those who have read Mr. 
Darwin’s ‘ Origin of Species ’ will have no difficulty in comprehending the 
whole process.” 

Among the many minor instances that have attracted notice, tho 
English cuckoo (CkcuIjus canorftsj is supposed to derive protection from the 
resemblance of its markings to those of tho sparrow-hawk f Acdpiicr uisus), 
but the resemblance is far more strikmg between our long- tailed cuckoo 
(Eudynamis taitenais) and a North American species of hawk ( Accipitor 
cooperi). In tho fine specimens of the former which I cxliibit this evening, it 
will be observed that the markings of tho plumage arc very pronounced, 
while the peculiar form of tlio bird itself distinguishes it very readily from all 
other New Zealand species. Beyond tho general grouping of the colours thoro 
is nothing to remind us of our own bush-hawk, and that there is no great 
protective resemblance is sufficiently manifest from the fact that our cuckoo 
is persecuted on every possible occasion by the tui, wdiich is timorous enough 
in the presence of a hawk. During a trip, however, on the Continent, in tho 
autumn of 1871, I found in tho Zoological Museum at Frankfoit, what 
appeared to bo tho accipitriue model, in a very stiiking likeness to our bu’d# 
Not only has our cuckoo the general contour of Cooi^er’s sparrow-hawk, but 
the tear-shaped markings on tho under parts and tho arrow-head bars on 
tho femoral plumes arc exactly similar in both. Tho resemblance is caiTied 
still further in the beautifully banded tail and moi’ginal wing-coverts, and 
likewise in the distribution of colours and markings on tho sides of the nock. 
On turning to Mr. Shai*pe’s description of tho “young male” of tliis species 
in his Catalogue of the Aedpitres in the British Museum (p. 187), it will be 
seen how many of the terms employed apply equally to om Eitdynami$i 
even to tho general words “deep brown above with a chocolate glossy aU 
the feathers of the upper surface broadly edged with rufous.“ 

The coincident existence of such a remarkable resemblance to a New 
World form, cannot of course bo any protection to an inhabitant of New 
Zealand, and I do not pretend in this instance to apply tho rule ; but in the 
light of natural selection, to which at present no limit can bo assigned^ the 
itself is a suggestive one, the snore so when we remember that t hi* 
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cuckoo of ours is not a permanent resident, but migrates every winter to 
the Society Islands. Of this annual migration, across 1,600 miles of ocean, 
Caiitain Hutton has well remarked “there is nothing in the whole world bo 
wonderful I” 


Art, XLV , — Bemarhs on a Species of Leatris, inhabiting our Seas, 

By Walter L. Buller, C.M.G., Sc.D., etc. 

[Head before the Wellington Philosophical Society^ 11th August^ 1878.] 

I HAVE the plca^iiru of exhibiting this evening, in illustration of the remarks 
I am about to olTor, the only four known examples of the small Skua yet 
obtained in Now Zealand. The first of these is the adult bird described in 
my “ Birds of Now Zoaliiud“ (p. 208), and shot by myself at Horowhenua, 
on April 30th, 1801 ; the second is Dr, Hector’s young Bpecimcii, noticed 
by mo iu the Trauaiictions, Vol. VIL, p. 225; the third is another young 
bird, shot in Wellington Harbour in January, 1877, and mentioned in my 
paper in last volume of Transactions, p. 200 ; and the fourth, and most 
recent, is a apocimon in more mature plumage, for which I am indebted to 
Mr. C. H. lijbaon, win ])ickoI it up at the boaoh at Capo Campbell, in a 
perfectly fresh state, in the last week of November, 1877. 

In my work I referred the first-named examj)!© to Stcvcorarius parasiticus, 
Linn., and added the following remarks : — “ Dr. Finsch, to whom I sub- 
mitted the skill, ia of opinion that it is an immature bird ; and Mr. Howard 
Saunders, who 1ms made tlie LarUcc his special study, expresses his convic- 
tion that it is a new and hitherto undescribed species. I am rather disposed, 
however, to con.sider it an aged female of the species known as Buffoii’s 
Skua, with the plumage much faded and worn, indicating a sick or exhausted 
condition of body. I may add that the two middle taihfeatbei’s are only 
partially developed, being encased in a sheath at the base. They extend 
only about an inch beyond the rest, and are much abraded, haying a 
peculiar ^lamontous appearance.” 

Mr, Howard Saunders, who, as Lord Walden justly says, may bo con- 
sidered the first authority ” on the family of birds to which the Skua 
belongs, commuiiicatod to the Zoological Society on the 8rd March, 1876, 
a paper **On the Stcrcarariina or Skua Gulls,” in which he dcala chiefly 
with the synonymy and goograpliiool range of the members of that group. 

In his list of synonyms of Stercoraritts crepidatus (Bichardson's Skua) 
Mr, Saunders includes my Stercorarivs parasiticus, and in his account of the 
Bpecies he observes that he can refer to no other the example recorded, m 
above-mentioned, in my book, adding— His general description suits 5, 
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crepidatm; and be expressly states that the abafts of the prixnaries are 
w7wM, the charaofceristio which particulaiiy serves to distinguish it from 
Buffon’a {Skua, witli which ho has identified it. At the time tlmt I 
examined tho specimon in question, I was not aware of this distinctive 
feature ; tlio slciu, also, had been badly proser\*ed ; and, to make matters 
worse, the plumage was so worn and abraded that it is a marvel that the 
bird was able to dy at all.” 

Mr. Saunders bas evidently, in this case, trusted more to bis memory 
than to the notes which, we may assume, bo would make on examining a 
novel specimen— one wdiicb, in fact, ho took to be a “a new and liitliei-to 
uudescribod species.” It will be seen, at a glance, tlmt the specimen now 
before tho meeting (which passed through Mr, Saunders* bands in the 
same condition) instead of being a “ badly prepared skin” is a first-class 
cabinet specimen, and that, instead of having “the plumage so worn and 
abraded as to make it a marvel that tlie bird could fly at all,*’ tho wings are 
in perfect plumage, the only abraded feathers being ab<nit tho bead and 
neck, which could not well affect the flying capabilities of the bird. 

It would almost seem that Mr, Saunders bas not the courage of bis 
opinion, although, as it turns out, his first exiwessod conviction on seeing 
my spooiineii is not unlikely to prove the true one after all. 

Of Stercorarius crepulatus Mr. Saunders says: — **Dr. Couos follows 
those authors who have chosen to divert Linnteus’s name of L. pAra$ittcu$ 
to this species a supposition utterly negatived by the description in the 
Byst. Nat., p. 220, which is based upon that in his * Fauna Suecica,* p. 65, 
No. 150. Nothing could well be clearer tlian this statement: — ‘Bectricibue 
duabua interraediis whicli can only apply to Buffon’s or the 

Long- tailed Skua ; but, as if to make asstixance doubly sure, Linnaeus adds 
‘remiges nigra?, radii 2. vivea,' Tho natural inference, from drawing 
especial attention to the fact that tho nhafu of the first and second primaries 
are whiter is clearly that those of the other primaries are not white. Now 
the particular characteristic by which Bichardson’s Skua may bo die* 
tinguished, at any age beyond that of the nestling, is that the shafts of the 
other primaries are conspicuously lighter than in those of Buffou’i^ Skua, in 
which only those of tho first and second primaries are white, those of tlie 
third and successive primaries being dark, I am indebted to Mr. B, 
Collett, of Christiania, for pointing out to me, some years since, this 
oxipellent distinction. The LesiHs parasiiicxis of Linnteus is therefore not 8^ 
crepidaiiiSf but tho Buffon’s Skua; and so is, according to my view, 
Caihavacta parasiticus of Briinnkh, but it is needless to discuaa the latter 
name as it is out of date.” 

ff Mr* Saunders is right in making this character of the shafts a si^ed^ 
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teat, it is sufficiently evident that our bird is not Stercorarius paragiticos, 
as Dr. Finsoh and myself had supposed ; for it will be seen that in all 
the speoimons now exhibited the whole of the primaries have white bhafts. 

The next point to be considered is whether Mr. Saunders is right in 
referring it to Stfrcorariun crepidatus. He says : — “ Dr. Cones considers 
that the Laras crepidatus of Ginclin is in all probability based upon the 
young of the Pomatorhine Skua, to which Brisson gave the name of 
Stercorarias strlatas. It is true tliat Gmelin (who translated from Latham) 
identifies S, strlatas of Brisson wdth his L. crepidatus ; bnt although S* 
strialus is certainly a young Pomatorhine, it was by no means easily 
recognizable by the naturalists of that day. * * On refurring to 

Hawkeswwth's Voyages (1778) Vol. II., p. 15 (not Voh I., |i. 15, as 
erroneously cited by Latham, and of course duly copied by^ Gmelin, 
without reference), we find in the narrative of Lieut. Cook's Vo 3 uigc in the 
* Endeavour ’ that “ on the 8th Oct., 1768, wlicn a little to the South of the 
Cape-Veinl Islands, Sir Joscidi Banks shot llio black-toed gull, wot yet 
described according to Linnaeus’s system ; he gave it the name of Larua 
crepidatus, Tiio black-toed gull is described in Pennant’s British Zoology 
VoL IL, p. 419 (1708) ; and plate 2 is an excellent representation of 
Richai*dsou’8 Skua of the j’car, the feet of this specus at tliat ape havia^ the 
upper parts of the uvbs yelluivish, and the post a lor portion hlavhj giving tho 
bird the appearance of being ‘ shod ’ or * sandalled,’ whence Bank’s some- 
what quaint Latin rendering,” (The italics are mine). 

If this character of the coloured foet is reliable, then it is pretty evident 
also that our bii’d is not Stcrcorariua crepidatus ; for it wull be seen that in 
the young examples exhibited, tho foet arc similar to those of the adult-- a 
uniform greyish-black — if wo except a dull spot of yellow at tl)o inner angle 
of the tees. There is nothing of tho ‘ sandalled ’ npi>earance described by 
Sir Joseph Banks, though possibly a still younger bird might exhibit more 
of the yellow. 

I do not care to pronounce any distinct opinion till I have received 
ijpecitnena of the European bird for comparison with ours ; but it seems 
to me that ihe nearly adult example of the New Zealand bird, now 
exhibited, is readily separable from the adult of S, crepidatus as described 
in the books of refei^nce. The *^burnislied acuminate fbathers” on the 
ni^e are iranting in oar bird, and the points of the two narit)w, over- 
lapping tail-feathers extend only two decimal parts of an inch beyond tho 
res*^ as shown in tlie accompanying sketch (fig. 1) 
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On a comparison of these 
specimens it is perfectly 
clear that the one originally 
described by me in the 
‘ Birds of Now Zealand * is 
an adult bird, and not 
“ immature” as Dr. Finsch 
supposed. It is in the con- 
dition of those described 
Reduced to half tlio natural size. by Mr. Sauiidcrs from 

Layard’s collection, “nil ofwliieh wero in the act of losing and renewing 
the contfiil tail-fcnthcrH and the outer primaries, which are the last to bo 
moulted.” The remarkable filamentous of the ccjitral rectrices 

in my first bird is shown in the second sketch (fig. 2) ; — 



There is an . ob- 
vious difference iu 
the colouration of 
the two quasi. adult 
spocimons exhibited, 
the one having (as 
described in my 
■work) the breast 
greyish • white and 
the abdomen asliy- 
Reduced to half the natural i»ize. f^rcy, tinged with 

brown, while the other has the entire under surface white, marked on 
the breast and sides with iiitGrru])ted bars of sooty brown. In both, 
however, tho under surface of the wings and the axillary X3lumcs are of a 
uniform dark ashy-grey. These individual differences are thus accounted 
for by Mr, Saunders iu treating of crepulatm : — “ It is now well known 

that there are two very distinct idumagcs to be found in birds of Uiis 
species, even in the same breeding-places— an entirely sooty form, and one 
with light underparts — and that white-breasted pair with whole-coloured 
birds as well as with those of their respective varieties. If this species is 
‘ dimorphio,* tho offspj-ing of one parti-coloured and one white-coloured bird 
ought to resemble one nr other of their i)arent3 without rofcvonco to sex. 
My examination of upwards of a hundred specimens from widely different 
loonlities, and in all stages, inclines me to tho belief that this is not tho caae^ 
and that the young of such union will bo intermediate, whilst tlie offspring 
of two similar x^arents will * breed tine,* This point can only be solved by 
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some ornithologist, who will tleVote his attention to a colony during the 
breeiliug-seasoii, observing the produce of all these unions, and, if possible, 
marking the nestlings before they take wing. It is worthy of notice that in 
Spitzbergen, its most nortborn breeding-ground, neither Dr. Malingreu nor 
Professor Newton found a single exam]jlo of the dark whole-coloured form ; 
all those which Alniiral Colliuaoirs and Dr. Ric’s expeditions brought 
home from the far North ai*o also white-brcast^d specimens, which looks as 
if the dark form was a more exclusively Southern one.” 


Art, — XLYI. — Note on Mr, Howard Saunders* Ueiiew of the Larin®, or 
Gulls, By Dr. Duller , C.M.G. 

[Head before the IVcllington Vhito^ophicnl Sneielyt l^th January^ 1879.] 

Mb. Howard Saunders, in his revision of the Lnrlncc, in the Proc. Zool. 
Society, Part 1., 1878, fitep.s out of his way (at page 101) to notice my 
having adopted Bonaparte’s Rrurhujavia, “ a genus playfully made,” for a 
Now Zealand species, this being as ho states “its only claim to remem- 
brance.” Had Mr. Saunders posaos-sod that clo.se acrpiaintance with the 
literatui’G of hi.s subject which is supposed to bo an essential qualification in 
a monograpliist, ho would of course have been aware that Mr. Gould, in his 
** Handbook to the Birds of Australia ” (published in 18C5), adopted Bona- 
parte's playful name for “ a genus of gulls the members of which are 
delicate in their structure, elegant in their appearance, and graceful in all 
their actions” — deliberately substituting tliat generic title for Xema^ the 
one previously r.sod in his folio edition. 

In 18G0, in a comnllinicaUoii to <Thc Ibis,’ I described a now species of 
ibis group from New Zealand, and provisionally referred it to tliat genus 
tinder the name of Ih-uchiyavia nielanarhyurha. To this, no doubt, Mr. 
Saunders* attempted witticism refers, although (at page 100) bo incoiTCctly 
quotes mo for “ Bruchiyavia victanorhynrhus,*' But when I treated of the 
group more oxlmustivcly in my ‘Birds of New Zealand’ (1872), as Mr. 
Saunders is or surely ought to bo aware, I adopted the goncrio division of 
Larus for this (z=x L, bullerij and the allied forms. 

Mr. Saunders is entitled to our thanks, however, for having apparently 
cleared up the confusion in the nomouclaturo of this species with Lams 
pomare. He states that during a recent visit to Bremen ho went into the whole 
question with Dr. Finsch, who had previously studied the subject, and had 
made numerous and careful drawings of the primaries of Bruch's types of 
Li pomare in the Mainz Museum, and of many other specimens. He gives 
hgttres of tlie throe outer primaries of Larue bullerij and says, “I have 
CXajnined the type of Bruch's L« immare of 1855, and it is undoubtedly of 
Bjpecles; but the type of his L* pomarre of 1858 is as certainly Lt novm* 
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holJanJice.^' Wlieu I was in London, Dr. Finscli courteously forwarded too 
tlie same drawings for examination, but, as stated nt page 277 of * The Birds 
of Now Zealand,’ I was unable to accept his conclusions, my bird being 
entirely distinct from the so-called type which I had soon in the Mainz 
Museum. The explanation now offered puts the matter in a perfectly clear 
light; aud both pomare (Bruch) and melanot hi/ncha (inilii) having been 
previously employed for other apocios, our black-billed gull must stand as 
Larus buUen, Hutton, under which name it is described and figured in my 
work. 

Art. XL VII. — On a furiher Occurrence of the Australian Tree Stcallow (Hylo- 
cholidou nigricans) in New Zealand, By Walter L. Buller, C.M.6., 
D.Sc. 

f/ijtfrtii before the IVclUngton I'kiloeophical Society s ITth Auyutt^ 1878.] 

In tlic * Birds of New Zealand ’ I have recorded two distinct occurrences of 
the Tree Swallow in this country as a visitant from Australia. In the 
summer of 1851, Mr. F. Jollie observed a flight of swallows at Wakapuaka, 
in the vicinity of Nelson, and succeeded in shooting one ; aud on the 14th 
March, 1856, a specimen was shot by Mr. Lea, at Taupata, near Cape 
Farewell. This is still preserved in the Otago Museum. It would appear 
from some observations made by the late Sir David Monro, at a meeting of 
this Society in Fcbruai*y, 1876, *•* that there have been other instances of 
its occuri’cnce in Nelson. Having reference, no doubt, to the same bird, 1 
have lately received the following interesting communication from a gentle^ 
man in Blenheim : — ♦ 

** 22nd Juno, 1878. 

“Dr. W. L. Bullei!, Wellington. 

** Dear Sir>-Kuowing the groat interest you take in the ornithology of New Zealand, 
I wish to bring under your notice the following 

** On Sunday, the 0th instant, about two miles from Blenheim, on the bank of tba 
Opawa Biver, 1 saw the first martin I have met with in New Zealand. The bird was 
hawking after insects close to the ground in a ploughed field. I was accompanied by two 
residents in Blenheim at the time, and we watched it closely for some time. It passed ui 
at one time within a few yards. There was no mistaking either the appearance or the 
flight of the bird. It seemed to me more like the English house martin than the oommon 
Australian martin. It soexned, however, dingier in the blaok than the Bng^h bixd^ aoA 
rather smaller— more like the sand-martin, indeed. 

** Unfortunately 1 was absent from the diatriot for some days after seeing it, but 
sSfioe returning I have carelully watebed for Its re-appearanee. I have not again eeen the 
blrdi •<> presume it has shifted its quarters. 

** l shall bo glad to hear from you if you have had any notioa setit you of the app^ 
CM of the martin in Hew Zealand.*-^ aim dear Sfir, yours truly, 
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Abx. XLVIII . — Additions to List of Species, and Notices of Rare Occurrences, 
since tlie publication of * The Birds of New Zealand,' By h, 

Bullkb, Sc.D. 

[Head before the Wellington Pldloeophieal Society, 3rd August, 1878.] 
PliATYCEBous ALPIJIU9, Bullev, Ibis, 1869, p. 89. 

Bp. NOV. P, auricipiti sioailis, sod miuor efc fronte aurontiacA, vertico 
pallido Bavo distinguondus. 

This species, originally described from a specimen forwarded to mo by 
Dr. von Haast, was for a time reduced to the rank of a synonym ; but its 
validity, as a species distinct from Platycercus auriceps, was established, 
beyond all doubt, just in time to allow of my noticing it in the sup- 
plementary notes to the * Bkds of Now Zealand.’ (Sec Introduction, pago 
XVI.) 

PiiATYCBBCTJS BowLEYi, Duller, Trans. N.Z. Inst., Vol. VII., p. 219 
Sp. NOV. P, novce^tealandim similis sed conspicu6 minor. 

This species, although exactly similar in plumage to Vlaiycci'cns nova 
Msalandia, is so much smaller in size as to bo less than some examples of 
the yellow-fronted parrakeot fP, auriceps). There can bo httlo doubt about 
its being a distinct species, although I am not sure that my name will stand 
against Mr. 6. B. Gray’s Platycercus aucklandicus, 1 may mention, how- 
ever, that it is smaller than the type of the last-named species in the British 
Museum. 

Bbipiduba FULioiNosA, Spatmt,, Mas. Carls., p. 47. 

Bevpral more instances of the occurrence of this southern species in tho 
^orth Island have been recorded. (See Trans. N.Z. lu&t., Vol. IX., p. 
880 ; Jfr., Vol. X., p, 194.) 

9 GEBYdoNB btlvbstbm, Potts, Trans. N.Z. Inst., Vol. V., p. 177. 

Dr. Finsch seems to be in favour of admitting this species ; at any rate, 
pending further information. I have never had an opportunity of seeing 
the type, but I shall be glad if my supposition of its being tho samb as 
Qeryyone albcfrontata should proto erroneous. 

AniiOKts 28ALAND1CUS, Gmy, App. Dioff., N.Z. II., p. 191. 

This species^ desoribed as Lamprotornis nealandicus, by MM. Quoy and 
Dlbimavdi in the Voyage of the Astrolabe,” was expunged from the list of 
Ksw Zealand bu’da as of doubtful authenticity; but Dr. Otto Fiusch h<xs 
sst tiie matter beyond question by on examination of tho type specimens at 
FaHs and Leideni which were obtained at Tasman's Bay. (See Trans, 
laul., Vol. VUL. p. 198.) 
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Ballus BitAOBXPtJS, Suttins,, Ad. in MeDOg., p. 880. 

Lewinia braehypus, Bouap, Compt. Bend* do I’Acad. Soi., tom. XLIH* 
Bdancos des 15 et 22 Sopt., 1850. 

Bdllus lemniit Gould, Birds of Australia, fol. VI., pi. 77. 

Baron A. TOD Hiige], in a communication to ‘The Ibis* (July 1875), 
Trriting from Cliristcliurcli, says : — “ I have received a rail killed on the 
Auckland Islands by tlio uufortunato Captain Musgravo of the ‘Grafton.* 
As soon as I got the bird I was struck with its resemblance to one of the 
Rallida I was acquainted with, but for some time could not make out 
which. At last it struck me that it must bo the Australian Tiallus hrachypui^ 
and on oomparing the Auckland with the Australian bird, I found them to 
agree very closely, though the colouring seemed different, but as the Canter- 
bury Museum specimen appears to bo very old and faded, it is impossible to 
judge. I shall bo able to determine if my rail is liallus brackypmy or now, as 
soon as I get to Melbourne, there being a good series there. At all events 
it is the first roil known to have been procured in the group.** 

?OcTDBQBnjs BBACHTPTEuus, Lafi\y Mag. do Zool., 1842, pi. 42. 

As already explained in my paper on the genus Ocydrommy'^ the above 
is the fourth New Zealand species, if another is really admissible. 

Cabalus mopestus, liiittony Ibis, July, 1872. 

Several specimens of this now well-established form have been received 
from the Chatham Islands. 

Nuhbkxus ctanopus, VieULy 2nd Edit, du Nouv. Diet. d'Hist. Nat,, tom. 

Vm., p. 806 . 

The occurrei^ce of this species in New Zealand was first mentioned by 
myself, on the authority of Dr. Hector, in the Transactions of the New 
Zealand Institute, Vol. VII., p« 224 ; and in the following year, Dr, von 
Haast described two male specimens, obtained in Canterbury (Trans. N.Z. 
Inst., Vol. IX., pp. 427-420). 

Numbnius ubopyoulis, Gonld^ Proo. Zool. Soo., port VIII., p. 176. 

Specimen shot at the Wairau and presented to the Colonial Museum by 
Travers. Noticed in my communication to the Wellington Philoso* 
j^cal Society on 10th February, 1875.t 

SntAKTOfUB AXBicoLLts, Trans. N.Z. Inst., Vol. VIZ., p. 224. 

6b. hot. Capita toto cum ooUo undique et corpora subtus totb albisj 
iuter-iKiaptilio, soapularibus oum dorso summo et tectricibus alarum nigrit { 
remiges angusti albido terminatis ; subaloribus nigris ; dorso postipo et 
ei^gio albis; oaudd nigr&: rosfro nigroi pedibus pallid4 praetttatis. 

''"”7*" • Trans. N.Z iDi^, Vol. 

t Trans. N.Z. Inst., Vd. TU,, p. asA 
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XwNoozNOLUB ACUMtNATUi, Hovsf, * Jatd. and Selb. I.O,, pi. 01« 

Several speoimeus in Centorbury Museiun. 

Platalba BBaiA, Gould, Proo. Zool. SoCm part V., p. 106. 

The first authentic record of the occurrence of this fine Australian bird 
in New Zealand is contained in my paper on the subject, read before the 
Wellington Philosophical Society in July, 1876 (Trans. N.Z. Inst., Vol. IX., 
p. 887) based on a specimen obtained at Manawatu, forwarded to me by 
Mr. C. Hulke, and subsequently presented by myself to the Colonial 
Museum. 

?Mxbous australis. Homhr, and Jacq,, Ann. des Sci. Nat., 1841, p. 820. 

In the communication already noticed, Baron von Hiigel writes; — ^‘I 
procured a pair of Mergansers with a few other skins in Invercargill, from a 
man who had just retunaod from a surveying trip to the Auckland Islands. 
He had not even turned the skin after taking it off the body ; bat as soon as 
I saw the back through the o^jcnijig, and felt the beak through the skin of 
the neck, I know what I had. * I have compared tliis Mergus 

with tlio original description of Mergus atistraHs, in the voyage of the 
‘ Astrolabe from it I find that cither the description is a very poor one, or 
my two birds must belong to a new species. But what agrees well, and made 
me first think they wore an immature pair of birds, is the lower surface 
of the body, which, iustead of being wliito as in serrator, is of a dull 
slaty grey, variegated with white bands (the feathers being edged with 
white). The whole plumage is very dark, approaching black on tlie back, 
the crest well formed, and the size, I fancy, considerably smaller than the 
British red-breasted Merganser f M. sarrator). From the great difference in 
sise and brightness of colouring in bill and feet, I deem them to be male and 
female'; but in plumage there is little difference. The birds were killed the 
latter end of November last, and I procured them on the 27th of the follow* 
iug month.*’ 

SvRRCORARitJS ANTARCTXcus, Gray, Gen. of Birds, HI., p. 068, 

A living ex^tmplo in my possession, obtained at Waikanae, in the !7ortb 
Island. {Bee Trans. N.Z. Inst., Vol. X., p. 207.) ' 

StBBOORARnjB FABASiTicus, Buller, Birds of New Zealand, |). 268. 

Three more examples have been obtained since the capture mentioned 
innaiywork. 

DtoilXBXA OAUTA, OovJd, Pfoc, Zool. 8oc., Part VIII., p. 177. 

Prof. Hutton added this bird to the New Zealand avifauna, on the 
authority of a specimen captured at Blueskin Bay, in Otago, and in last 
volume of Transaetions, I described very fully an adult female, taken 
llu the beach near the Wellington Pilot Station^ and brought to me alive, 
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PitocKLLABU AMiKis, BulUv, Tranfl. N.Z. last., Vol. VIL, p. 215. 

Sp. NOV. Supra saturate oiuoreus ; dorsi plumis ct supra-oaudalibtis 
nigro terminatis ; alarum minimis ct aid spiirid uigricanti-brunneis ; pri- 
mariis cxtds nigrioauti-bruuneis, intis albis ; secunclariis cinoreis, 

albo angustd marginatis, basaliter albis; reciricibus saturaid ciuereis, 
duabus oxternis intiis albidis ; fronto albd cinerasoenti-nigro varid ; regiono 
suboculari oonspicud cinerascenti-uigrd ; facio laterali gatturequo albis ; 
pectoro imo ct abclomino cinereis plumis basaliter albis; corjjoro roliquo 
subtis albd, pectoris lateribns cineroo lavatis, liypocbondriis et subcaudalibus 
inforioribus ciiiereo variis et minute transfasciatis ; subalaribus albis, exto- 
riovibus conspicud nigi'icantibus : rostro nigro : pedibus sordid^ flavis, 
digito cxterno ct membranis biterdigitalis nigris. 

Dr. Finscb suggests that my P. a films, as described above, may turn out 
to be P. mollis, I am unable at present to adopt this view, and for tbo 
following reasons : — 

Protellana molHs (the soft-plumaged petrel) was discovered by Mr. Oould, 
wbo first described it in tlie Annals and Magazine of Natural History (Vol. 
VIII., p. 868), and afterwards figured it in his Birds of Australia, Vol. VII., 
pi. 50. In bis Handbook, at page 454, Vol, II., be has given a full descrip- 
tion of the adult bird, from which I take the following particulars, by way 
of comparison: — Total length 18i inches; wing 94 » tail 5; tarsus 1|. 
My bird has an extreme length of 18 inches, the wing (from the flexure) 
measures 10-5, the tail 4, and the tarsus 1*2. It will be seen, therefore, 
that taking the two birds to be of somewhat equal size, (the length of a 
dried specimen being always an uncertain measurement), Procsllaria woUi$, 
with a wing nearly an inch shorter than P. offinis, has a decidedly longer 
tarsus and the tail a full inch longer. In a group of birds, where the 
species are so closely allied, this test of relative proportion in the functional 
parts is, 1 consider, a sound means of discriminating species. The plumage 
of P. afiinis has a close general resemblance to that of three other allied 
species, forming together, as I have before pointed out, a very natural 
group or sub-genus. In the full description which I have reproduced above, 
there are some details of colouring which are, I think, due to immaiurityt 
but^ the general plumoge comes nearer to P. cooldi than to P. 
although in other respects, as pointed out in my original description of the 
now bird, the two {arms are speoifioolly distinct and easily discriminateit^ 

* Bmoe writing tho above, I have received from Mr. C. H. Hobeon a Petrel auswetinf 
exactly to tny P. ojlnfs, with the eligbteet poisible variatiou in the meastireiaen^; IIThii 
was at Capo Campbell ; but Mr. Bobton writes me (nnder date ^uUo 5) 

liaa iaoONd oaotber, which struch the Mosralci Xilghihoiiee in thieh wealhfr 
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PsocKLLABu HOLLIS, Oouldt Aim. and Mag. Nat. Hist., Vol. XIH., p. 868. 

Dr. Finsck has added this species to our list on the authority of a 
epocimen captured by the Novara Expedition. After what has been said 
above, the identification (in the absence of measurements) may be open to 
question, as between tliis species and ProccUaria affinie. 

Pbocellaru c^rulea, GhneL^ Sys. Nat., I., p. 560. 

In my account of thra species'** I referred to the scarcity of specimens in 
the colony, the Auckland Museum alone at that time possessing it. 

I received last year a specimen in very perfect plumage from Mr. C. H. 
Bobson of Cape Campbell. 

It is readily distinguished by the scapulars being edged and the tail- 
feathers broadly tipped with white. 

PaxocsLLA ANTARCTICA, OfocHn, Syst. Nat., I., 565 ; Sharpe, App. Zool. 
Ereb. and Ter., 1875, 87. 

1 am in doubt as to the propriety of admitting this species into our 
avifauna, the specimen described by Dr. Hcciorf having been shot in lat. 46^ 
B., long, llb^ 9" E., or ** about 1,000 miles west of Tasmania, and in the 
latitude of Otago.'* It was included among the * Birds of New Zealand ' in 
the ** Voyage of the ‘Erebus' and ‘ Terror;’ " and one or more of the five 
speoimous in the British Museum are said to have been captured iu our 
seas, but tlio evidence is by no means complete. 

PsATON auBEiOAUDA, Bodd.i Gould, Birds of Austr., VII., pi. 78. 

The claim of this species to be considered a New Zealand inhabitant is 
fully discussed in my paper of the 12th January last (Trans. N.Z. lust., 
Vol. X., pp. 210-220). 

Plotus NovjE-BOLLAKDijB, Chuidf Pi'oc. Zool. Soc., part XV,, p. 84. 

The occurrence of this Australian species in New Zealand was recorded 
by ino in October, 1874 (Trans. N.Z. Inst., Vol. VII, p. 217), 

Pi^LAOROooEAx nNSORi, Sharpe, Ibis. 

Mr. Bowdier Sharpe has distinguished, under the above name, a specimen 
from New Zealand, in the British Museum, differing from P. brei^iroetiis in 
having a white spot on the wing-coverts. (Boo my notes, on a hitherto 
nndeabtobed fbvm, in Trans* N.Z. Inst., Vol. VIII., p. 197, and VoL IK., 
ppv8«0-WO). 

PhnytoapoOEAE oEAtoonoTUS, t Oray, Voy. Err. and Terr., Birds, p. 20, pi. 21, 
IV. Pinsch has identified an example of this species, forwarded to him 

Prot Huttoo, from Otago. 

* Birds of New Eesknd, p. 308. t Trsaa. N.Z. Inst.. Vol. IX., p. 484. 

1 desVip^en df tbis ipeoies, In the ** Birds of New ZeaUnd/* is from ths typs In 
’“tlluaeuaL 
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StninrpTBS vittata, Fin$ch, Ibis, 1875, pp. 112-114. 

f ApUnodgtcs papua^ Vieill. (noc Forst. ueo Gmel.) Gal. Ois. U*, p. 246f 
(ucc diagn.), tab. 299. 

This is a new species from Otago, and I boliovo the typo is in the 
Dunediu Museum. 

Eudyptes saHLEQSLi, Finsch, Trans. N.Z. Inst., Vol. VIII., p. 240. 

(= E. diachmatus, Scbleg!) 

This form lias been added from the Macquarie Islands. 

Another penguin referred by Schlegel to E. diadmaim but identified by 
Finsoh as E, chvgitolopha^ Brant, is said to have come from New Zealand, 
but only on the autlnrity of a dealer. 

EtmYPTBS ATBATA, Huttoli, Ibis 1875, p. 112, 

This very distinct species was received by Prof. Hutton from the Snares. 
The jet black colouration of its under surface separates this form from all 
the other known species, and its massive deep bill, its very small hind too 
and long tail, afford other distinguishing characters. In size it is equal 
to the well-known crested penguin (Eudijptea pachyrhynchm). 

? Exjdtptxjla ALBosiONATA, FitiHch^ Proc. Zool. Soc. 1874 ; ot Trans. N.Z. 
Inst., Vol. VII., p. 286. 

I have already stated'*^ my reasons for considering this a mere variety of 
Eitdyptula minor, but Dr. Finscli still believes in its validity as a speoies. 
The only differences pointed out by the learned doctor are, a patch of white 
on the upper tail-coverts, and a strongly marked peculiaiity in the 
colouration of the fiippcrs. 


Aax. XLIX . — Further Contnbution$ to (he Ornithology of Km Zealand, 
By Waltee L. BimnsE, C.M.G., Sc.D. 

\p.ead before the Wellington Philoeophical Society, 9th September, 1378 ^ 
Hikbacidea fseox, Peah , — Bush Hawk. 

In# Volume VI of our Transactions, page 118, I pointed out why, in mf 
o^nion, Mr. Sharpe was wrong in proposing to substitute Hieraeidea 
duitralU for the above irnmo, in his communication to *The Ibis,* 1678 pp. 
827^880. In his official catalogue of the Aocipitres in the British Museum, 
he not only gives IL auetralie the precedence, but commits (as I venture tO 
thjfpik) the further error of mskiug it a sub^speoies/^ whatever that may 
mean, of H, novte-zealamJia. The two birds nro oitlmr speoifio^ty distinct, Alf 


BvhlM,-^Furth 0 r ContribuiionM to the Ornithology of Sew Zealand. 867 


I aai others at present beUeye, or they belong to one and the same speoies, 
as contended for by Professor Hutton. On this point we are still waiting 
for farther evidence, but unfortunately both the large and small forms are 
becoming so scarce that there are few opportunities of examining fresh 
specimens. 

Mr. Bharpe has adopted Bonaparte's genus for our bird, merely altering 
the termination for classical accuracy and making it Harpa. He has given 
a woodcut of the foot, but has not diagnosed the genus. As he has treated 
the Australian genus Hieracidea in the same manner, it may be inferred 
that the difference in the arrangement of the scutelhe is the only ground 
for separating the genera. It seems to me, however, that as a distinguish- 
ing generic character this is somewhdt uncertain. On comparing Mr. 
Bharpe's figure of the foot of //. austraUa with that given by me in Volume 
VI. of Transactions (facing page 214), it will be seen that there is a 
considerable amount of divergence. The following very truthful woodcut 
of the head of our bird will show its close relation to the Australian form, 
familiar to us as Hieracidea berigora, 

Mr. Sharpe, at 
page 420 of liis Oata- 
logue, cites Gould, 
P. Z. B., 1887, page 
141, for tlie genus 
leracideay of which 
H. herigora is the 
recognized type. I 
have not access here 
to the early proceedings of the Zoological Society, but I find that Mr. Gould 
cites his Syn* Birds of Austr., part HI., as the earliest authority for 
leraeidea herigora^ and the Proc. Zool. Soc., June 26, 1844, for leraoidea 
oeeidentaUe, 

On the subject of the systematic position of our bird, Dr. Finsch has 
the following remarks, which 1 have translated from the German of the 
Journal fiir Qmithologie ” for March, 1872 :— ** Falco nova^zealawUa 
must be ranged among the Tree-falcons, and follows next in order to Falco 
fmMrtAU, having, Hke the latter, a long tail, which is only half covered by 
thew^ngs, * * ♦ Third primary longest; second shorter and somewhat 

longeir than fiourih ; first and fifth e<}ual. Tarsi covered in front with ten 
sexagonal souteis in double rows* Midd l e toe very long, being with the claw 
ne|K% as long as the leg; lateral toes equal, the points of their claws 
to the base of the middle«toe daw. A subgeneric dis- 
judsfiable." 
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0 OULDI, Bonap.f N.Z. Harrier. 

It is worth recording that the Hanier wUl sometimes pnrstie on tho 
wing. Biding along the road near the Wlionuakura river, I observed a 
kahu pursuing a small bird (apparently a ground lark) high in the air. ISie 
pursuit was continued for a considerable time, the hawk making frequent 
Swoops and the small bird eluding its grasp by suddenly altering its course, 
and thus gaining on its pursuer. When nearly out. of sight the hawk was 
joined by another, both in ipursuit of tlie same bird, from which oircum* 
stanoe I conclude that the raptor was foraging for hungry ones at home. 
This might account for the eagerness of the pursuit, and for a mode of 

chase which I have never observed before during a very long acquainianoe 

# 

with this species. 

Platyobbous BowLKYi, Buller, Trans. N.Z. Inst., VoL VII., p. 220. 

So many specimens of this small form have been obtained in the South 
Island (whereas it never occurs in the North) that I think it may safely be 
admitted into the list of true and accepted species. 

I have been looking over my notes on the series of this group in tiie 
Biitish Museum, and I find that there is an appreciable difference in sise 
between my bird and tlie type of Gray’s Platycercus aiicMmdicmy which is, 

I believe, only a small example of P. nova^uaUmdia. 

As the notes to which I have referred may be useful for reference, I have 
transcribed them from my pocket diary, 

BrUish Mu$euw Collection . — My examination of the types gives the 
following results : — PlatycerciM amklandicm not distiuguishable from P, 
fwva-xealanduBi but smaller than ordinary examples ; beak decidedly smaller, 
being of same sise as in P. auricep$i but lighter at the base; car-spots 
indistinct ; frontal spot less extensive, but of same colour as in P, nova- 
zmlandia. P. malktrbii ^ P. auricep»y but smaller than average specimens 
of the latter. P. paoijicus similar to P. nova-zeaianduB but mudf larger, 
with a more robust bill. P. erythrotu^ from Macquarie Islands, P, 
pacifiemf but with ligb^ plumage. P. forsteri ^ P, nova-zevdmdia^ with 
the thigh-spots accidentally absent. There is another specimen marked 
/^Platyoercus forsteri,” to which I shell refer again presently, in vary; 
different plumage. P. cookii = P. pad/lcun. P. unicolor, a much larg^ 
itaiii very distinct species. (See my remarks in Trans, N.Z, Inst*, Vol, V|., 
p. 121). P. raynmiy from Norfolk Island, is like P, pae^fieusy but latger iuud '' 
mth a more powerful bill ; the fron^ spot is mor^ extensive but fru 
colour ; ear-spot small and obscure as compared with P. nova-zvalandis* 1 
we Toavy pretty safely condude that P. myneri ts in redhty 
(though British Museum apeCimab in beth W^r and tlij^ter 
dbtah cfdiiikry specimens of the latter^ Plo^pcsrcier 
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Islands, is very distinct in appearance from all those enumerated abovo« 
Tho Bo-oallcd ** P.foreten,** referred to above, labelled as from the main 
island Otalieiti, appeals to hold an intermediate position between P. ulieianus 
and P. pacijiais. It has tho general plumage of P. pacificue bub of much 
duller tints, mixed with brown on the upper parts and clouded with a colder 
green on tho under parts. It wants the crimson vortex ; but there is a 
frontal patch of brownish black corresponding to tho colour of P. nlictamtet 
which changes to crimson in front of tho eyes ; behind which, also, thoro is 
a small obscure spot of dull crimson. It has tho concealed nuchal patch of 
yellowish white, which is found in P. pacifiate: while, on the other hand, it 
has tho bright crimson rump which is charaotenstic of P. uUetanua. Tho 
tidl has a dingy, waslicd-out appearance, and tho colours of tho plumago 
generally oi’o very undcoidod. The bill and feet are exactly as in P, ulietanus, 
tf which species Ibis bird may be an accidental variety, or possibly, a hybrid. 
There is a specimen of our P. novm-zealandi<nt exhibiting much bright yellow 
mixed with tho green on tho abdomen and under tail-covorts. It likowiso 
has the tliigh-spots very largo and bright ; tho rump stained, and the tail 
obscurely bauded on the upper surface with dull yollow. Another (collected 
by Strange) has a single bright yellow feather on the abdomen, and, accord* 
ing to tho collector, tho iiidos also wore yollow. 

Nkbtob siEBiDioNALis, Gray. — Kaka Parrot. 

A curious ciroumstanoo in tho natural history of tho kaka has lately 
come to my knowledge. At a certain season of tho year, when this bird is 
excessively fat, largo numbers of thorn aro found washed ashore in Golden 
Bay, or on tho Spit which runs out from it. They are generally dead, but if 
not, arc so exhausted as to bo unablo to take wing. The apparent 
explanation is that tho kakas in tlieir migration across Cook Strait, which 
is widest at this part, are unable to maintain tho long flight, owing to 
their fat and heavy condition, and fall into the sea. The sot of the current 
being towards Capo Farewell, the bodies of tho perishing birds aro swept in 
that direction, and finally cast ashore. 

Eaxoroir taoaxs, Gray.— N.Z. Kingfisher. 

On diiving round Porirua harbour on tho lOth July last, I noticed an 
Unusual number of kiogfishere perched on the rooks along the beach, aud 
on the telegraph wires stretched acrose the numerous little bays* They 
wer$ eyidet^ attracted by the shoals of little fish that were frequenting tho 
shi^ow water at the time ; aud at one spot I had an ooular demonstration 
, my argument with Captain Hutton,^ which I should like Mm to havo 
witnestf^A Ten little kingfishers sitting in a row ** were in possession of 
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a apan <Qf tdegrapli wire overkanging the water, and, one after (be 
other, they were dipping into ilia ekallow sea-water in ptirsuit of fish. 
Sometimes two or even three of them would dip at the same moment, 
seising a tiny splash all round, and then mount again to the wire or fiy off 
to the shore with their finny prey. 

In further illustration of the piscivorous habits of this bird it may he 
mentioned that Mr Brandon, of this city, has an indictment to file against 
the kingfisher for robbing the fountain in his garden of goldfish. 

1 am not aware that our kingfisher is ever nocturnal in its habits ; hut 
cm a recent ocoasion, when travelling by coach along the banks of the 
Manawatu Biver, about 2.80 a.m., it being a cloudy night and quite dark, I 
beard the loud call-notes of this bird with startling distinctness. Probably 
it was a sleeper disturbed by the passing of the ooaoh ; although under 
these circumstances birds, as a rule, betake themselves off in silence to 
another roosting place. * 

Heteiulooba acutikostris, BuUer . — ^Tho Huia. 

To the long list of alhinocs among New Zealand birds already recorded, 

1 have now to add a very remarkable one. 1 have received from Captain 
Mair some feathers which have much the appearance of the soft grey > 
plumage of Apteryx oxceni^ although of course the structure is different, but 
which are in reality from the body of a Huia. I hope to receive the skin 
for examination, but in the meantime I will give a quotation from the letter 
forwarding the feathers : — ** Old Hapuku, on his death-bed, sent for Mr. F, 
E. Hamlin, and presented him with a great Uionga. This has just been 
shown to me. It is the skin of a very peculiar Huia, an albino I suppose, 
called by the Hawke’s Bay natives • Te Ariki.* I send you a few feathers. 
The whole skin is of the same soft dappled colour, but the feathers are 
longer and softer. The hill is nearly straight, strong, and full length# The 
wattles are of a pale canary colour. The centre tail-feather is the usual 
black, while the four on each side are the beautiful grey colour. These 
birds are well known, to the Huia-hunting natives of Hawkers Bay, and to 
possess an * Ariki ’ skin one must be a great chief. The specimen I h«ve 
described was obtained in the fiualane mountains.’* 

Bunnuios TAXtruHSts, Sparrm.~Leng^tailed Onokoo. 

The range of We species has been extended to the Friendly Chroupi 

Finsch having identified a young male in the spotted dress in a eoQec* 
ihm of tnrde from the Island of Ena. 

^ iong-teiled cuckoo reiwne with us from October to February^ toA 
hree^ in ibis country ; but we have yet a good deal to learn about iti 
pee^|}tae^hahi^ 

It is very pleasant to hear a pair of these birds answering each o&ar Ibf 
imu togeiher from the lofty tops of neighbouring trees# Indeedi I baft 



— Fanher ConirWutiwta to tjyf Ornithology of Xeic Zealaml, ^71 


observed that it is habitually stationary;^ for it may often bo heard uttering 
its long, plaintive scream for a whole day in the sumo tree, but always 
quite out of view. During the quiet summer nights of December its far-off 
ory may bo heard at intervals till break of day, varied only in the earUer 
watches by the solemn hooting of the morepork. 


Zostbuopb lateralis, Eekh . — Silver-eye. 

Boferring again to the migration of Zosteropa from the South Island in 
IS56, it may, I think, bo assumed that the largo flights which came across 
the Straits made tho island of Kapiti in their passage, and tarried there 
for a time before tliey reached the North Island, It will bo remembered 
that the flocks which afterwards spread over the province appeared first at 
Waikaiioo and Paekaknriki, on tho lee shore from that island. I found 
ZoMteropa excessively abundant at Kapiti during my visit in April. Every 
bush swarmed with them, and sometimes fifty or more would crowd together 
in the leafy top of a stunted koraka, warbling and piping in chorus, pro- 
ducing sylvan music of a very sweet description. They appeared to bo 
feeding on a species of Cocena that afflicts that tree. 

Tho large numbers of these birds that appeared in flocks at Waikanae 
and Otaki in tho early part of June last wotild seem to indicate another 
incursion from tho South Island at that^ate. 


Gxbyoonb PLAvrvENTiiis, Gray , — Grey Warbler. 

A nest of this little bhd in tho Canterbury Museum, of rather larget 
suso than usual, presents tho uncommon feature of several soft Emeu 

feathers, as well as 
some bright coloured 
feathers of the domestic 
fowl, worked into tho 
felting, among the ordi- 
nary substances (see 
fig. 1) ; another in the 
same collection is oma» 
mented with the long 
dry leaves of the red 
gum (Eiic 0 lpptitaU 
around and amoag 
0 Fig, 9^ Fiff, 1. which tho round struc- 

turo is most cleverly built (tee fig, 2). Tlim is aaiother» showing very con- 
the porohed entrance, described in a former paper (see fig. II), 
!@iie form of the nest appem^ to be generally adapted to circumstanoes oif 
iKHM^ty, etc,, and tho accompanying woodcut will show how variable it is^ 
OoM , — ^Australian Tree BwolHow, 

: ■ IKr; 6bok ^ added to his former communication the Ibllovring (under 
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appeftrance of tlio Treo Swallow, ^except that I saw what I helicvo to 
be the samo bird about half a xnilo from whoro I saw it before, a month 
after its first appearance. Although I have kept a good look out for 
it sinoo, I have not again soon it. If I mistake not, I havo often scon tho 
Treo Swallow on tho Wimraora, in Australia. Its nesting place was In 
hollow logs ; sociable in nidification ; a dosen or more nests of clay, botUb 
shaped, and built touobing ouo another.** My con*ospoudent*s remarks on 
the nesting habits refer evidently to the Australian martin, which builds 
bottle^ahaped nests of the kind ho describes ; sometimes in tho cavities of 
decayed trees, often in clusters attached to tho pci*2>ondicuhir hanks of 
aivors, tho sides of rocks, or other prominences, and generally in tho 
vicinity of water. Tho Treo Swallow, on tho contrary, as Mr. Gould 
informs us, breeds in the holes of trees, forming no nest but depositing its 
eggs, from threo to fivo in number, on tho soft dust, or x>iUveriBcd wood, 
generally found in such places. 

The spooies has a rather wide range, being migratory over tho soiithorn 
portion of Australia and Tasmania, arriving in August and retiring uortli- 
wards on tho approach of autumn. Mr, A. B. Wallace brought speoimons- 
from tho Aru IDslonds ; and other localities have been recorded. 

It visits tho towns, in comxmny with tho common swallow; and X 
remember seeing it comparatively numerous in and about Sydney, during 
a visit tbero in August, 1871* 

Hxmantopus ALBicoLuis, DulUr, — Wbito-neckod Stilt. 

Through tho kind attention of Mr. C. H. Hobson, I havo roceivod from 
Cape Campbell a Plover clearly referable to tlxo above species. From tho 
enlarged condition of tho tarsi below Uio joint, it is cvideutly an immature 
bird, and this will account for tho crown and hind neck being tinged or 
faintly mottled with grey, th^e parts being wholly white in tho adult. The 
flanks, rump, imd under tail-coverts ore clouded with black ; tail-featbers 
on their inner web and towards the base white ; tho rest of tho plumage at 
in my typo. 

Akas guvEitczLiosA, Gmel. — Qrey Duck. 

As an instance of how tho grey duck maybe tamed by protection, I may 
mention that, on October 26, 1 saw a pair with eleven young ones within a 
few yards of Travers* Bridge, Avon, almost in tho heart of Christchurch, 
and several other pair in the vicinity. It has generally been found almoet 
iznpossiblo to domesticate this bird owing to its tendency to revert to the 
wild state. But lately, when riding between Woodville and the Manawatn 
Gorge, 1 saw, at a cockatoo homestead, '* a flock of domestic ducks on tlio 
iM)adsidC» imd with )them a perfectly tamo Wnas mperciiioMa^ apparently a 
bird of the fitst yeati It was distinguishable at a glance from the rest, by 
of wofldng, carrying its head low or in a cronchihg i^itada^ Its 
mpro slender form ^ hgtrayed it* bei^ I 
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Ahas oHLOBOTfB, G, JJ, C?r<i?/.-^Brown Duck. 

An albino form of this duck, tlio whole of the plumngo being of a dull 
cream colour, with obsolete inai'kings, was shot in the Horowhcnua Lake 
in June last. 

The brown duck is far more plentiful than is generally supposed ; but, 
being a nocturnal feeder, it is not so commonly seen as the grey duck and 
the <* black teal *’ or pochard. It always retires up the creeks in the woods 
during the day, or conceals itself among the sedges and vegetation which 
usually fringe the inland watercourses and lagoons. At llorowhouua, for 
example, where they are particularly abundant, you rarely surpriso one, 
except by means of a dog, during the heat of the day. But after suuset 
they begin to collect on the surface of the lake, emerging in pairs from their 
ooncenlment, swimming down to the mouth of the bush creek, and then 
taking wdug to the place of rendezvous. They then form into docks, some- 
times of considerable size, and are on the alert, feeding about the lake all 
night long. When hunting for its food, it makes a peculiar and rather 
musical sniffing noise. 

QvBaQuzDuiiA oiBBBEiFROKS, Donap , — Little Teal. 

This duck is very plentiful in some of the sulphur springs at Ohinomutu, 
and likewise at Botomahaua, whore, ns Captain Mail* informs me, ho onco 
killed as many as eleven at a single shot on tho water. It sometimes 
swims in pairs, but usually associates in small docks of a dozen or more. 
It is easily distinguished from all tho other species by tho conspicuous 
white bar on tho wings. 

SracacoBARius antarcticus, Gray, — Southern Skua. 

The living oxamxde of this dno Skua-gull, referred to in last year's 
volume, is still an inhabitant of my garden, where, after much 2)volimiuary 
persecution, it now tolerates tho companionship of a grey sea-gull (Lams 
dominicanus J, Tho history of this bird is somerwhat romo^'kable. About a 
year and a-half ago it was captured somewhere in the vicinity of Ka^nti, and 
came into tho possession of tlie Hon. Wi Parata, who kept it in his warae till 
it became quite tamo. Being injured in tho wing it was unable to dy, but 
having tnade its escape, it travelled some ten miles up tho coast, and was 
recaptured by some natives at Otaki. It remained there some three months, 
and then xnado a fresh start northwards. Its next stage was Horowhenua, 
wh^e it was caught and taken inland to Hector McDonald's homestead. 
Store it became an inmate of the farm-yard, and appeared to get quite 
reopnoil^ to its changed mode of life. It fraternized with the dogs and 
pipiiltry, sharing their food and occasionally devouring a chicken. But one 
after a fight with a rival turkey, in which it appealed to oome off 
ieeiqndthest, it travelled to the coast, a distance of some four miles, and 
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then turned its head northwards again. A week or two later it was found 
near the mouth of tho Manawatu Bireri and carried inland to Foxton. It 
commomoratod its anival by swallowing some ducklings and chickens. It 
was then passed on to a settler in the bush/’ where it killed and 
devoured a well-grown pullet. I arrived just in time to prevent its being 
sacrificed to the anger of tho good housewife. Thence it was deported by 
coach to Wellington, making its escape on the Manawatu sands, m rouU^ 
and detaining Her Majesty's mails while being recaptured. After keeping 
tho bird caged for a few days 1 turned it loose in the garden, where it has 
remained for upwards of six months without auy attempt to get away. 
Christened ** Peter" by the children, ho has become quite tame and 
familiar, answering to liis name and taking food from the hand. He has 
selected a sunny spot on high ground, as an outlook station by day and as a 
sleeping-place by night. He wanders over tlio place freely, looking for 
worms and grubs, and during tho heat of tho day seeks tlie shade of some 
bushy shrub. Ho is almost omnivorous, but gives tho preferonoe to fish 
and meat. On a dead bird being offered him he runs off with it in his beak, 
then holding it down with his feet, plucks tho feathers off and devours the 
jfiesh. On throwing him a blight-bird {Zost^ropa latey^alin) ho bolted it, 
featliers and all. His capacity for swallowing fish is something astonishing, 
his crop becoming greatly distended. Ho has tho power of regurgitating his 
food, and wUi sometimes reproduce from his throat a bone of marvellous 
ftixe, the wonder being how he ever managed to swallow it. Although not 
habitually a nocturnal bird, he sometimes gets very excited after dark, 
hurrying about tho garden with outstretched wings and uttering a peculiar 
cry os if being suffocated. At other timos ho omits at intervals a note like 
the crowing of a pheasant. During the day Peter is noiseless, except when 
quarrelling with tho sea-gull or disputing possession of a bone with the 
dog, when ho has a short peevish note, quickly repeated. His first encounter 
with a tame coclcatoa in the gai*don was quite ludicrous. He first played 
the roU of assailant, but the moment his opponent erected bis crest, Peter 
quailed and ran away. After this they established friendly relations wHh 
each other, often basking together in tho sun, and drinking from the same 
fountain. 

I have mentioned before that this capture is the first known instance of 
the ooourrenoe of tho Southern Skua in the North Island. I have lately^ 
^qweVer, met with another on tho West Coast. Travelling by coach wo found 
one, apparently a fine male in full plumage, on the sandy beach, not far 
from the Otaki river. Hp was evidently worn out with fatigue, imd would 
not 4se till the coach was within a few yards of him ; then rising with a 
slow and jabdured fiight, he proceeded a few hundred yards and alighted 
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Again on iho benoh, ropeating tha operation again and again till the coach 
reached the Poikakariki, a distance of some twenty miles. Any bird of 
ordinary intelligence woald have made a circuit and got behind the pursuing 
coach. But the Skua ashore was evidently out of his latitude ; and this 
was made more apparent by the manner in which the sea-gulls (of both 
species)! his hereditary victims at sea, pursued him in the air and buffeted 
him* As is well known this bird usually subsists by plunder, pursuing the 
gulls and compelling tliem to disgorge their food. Here, however, the 
conditions were changed, as 1 myself had an opportunity of observing from 
the box-seat. 8?he skua had alighted in a shallow boach-stroam and was 
ducking its body in the water when a fine old hawk fOirrus gouldi) with 
hoary white plumage, suddenly appeared from the sandhills and swooped 
down upon tlie intruder. The skua, without making any show of resistance, 
instantly disgorged from its crop the cntiio body of a diving petrel 
f Peleemoides vrmatrije). The hawk, balancing himself fur a moment with 
outspread tail, dropped his long talons into the stream and clutched his 
proy without wetting a feather of his plumage, and then disappeared among 
the sand-hills, while the terrified skua hurried off, oial^ to be pursued again 
by the clamorous sea-gulls. Thus we have examples of <*retnbative 
justice even among birds. 

The flight of this bird is heavy, and performed by slow regular flappings 
of the wings, with the shoulders much arched. It possesses, however, the 
faculty of turning quickly iu tlie air, as I observed when the gulls wore in 
pursuit. On the wing the wlute mark across the primaiios is very 
conspicuous, but it is not sufficiently apparent to distinguish the bird when 
the body is at rest. 

Pbiok vxTTATCi, Lao4p. — Broad-biUed Dove Petrel. 

As already stated in my paper on Prion banJaiit after boisterous weather 
in July, 1 found the sea-beach between Waikauoe and Manawatu strewn 
witilx the dead bodies of Prion twiiir and P. OanksUy tbo former species 
preponderating. Having occasion to make the journey again after stormy 
weather in the early part of the following mouth, I found the strand strewn 
inth even a larger number of bodies, but, strange to say, nearly all 
belonging to the very broad-billed species, Pfion vittatui. Out of twenty- 
four specimens picked up in succession, there were only three of Prion turtur 
and none of p, htmktiu 'Scores ct others wliich I was able to determine 
irom the box of tiie ooach^ belonged to P. vittatut, with liero and there a P« 
duXar, but not a singls example could 1 find of the intermediate form so 
pientiftil a month before. It may be inferred from this singakr fact that 

qj^eoies do siot antennu^e, but fly in sq^arate communities. I have 
tibitei^ fle^ of Prion turtur on the wing together numbering mauf 
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hundreds* lotion vitiatiin and Prion banhiij in like manner no doubt, kee^ 
to themselves, for it is evident that the docks in the vicinity of our coast 
vrhen caught in the fatal storm, on the occasion I have referred to, were 
composed almost exclusively of Prion vittatus. 

I opened a large number of these birds for the purpose of ascertaining 
on what they had been foodiug. As might have been expected with storm- 
tossed fugitives, the stomachs of many were quite empty* In otliers there 
was a black mass of comminuted matter, and in two or three of them I 
detected among this matter what appeared to bo the beaks of a very minute 
cephalopod. 

Pbalacbocobax vartos, OmL — Pied Shag. 

Captain Mair writes me, under date 20th November : — “ I went to 
Whale Island ten days ago. The sea-birds building there are very interest- 
ing. There are some colonies of white-breasted shags on tliis island as 
well as at Rurima — only the one species. I found the young in every stage, 
fron^ partly developed ones in the egg to young birds just ready for flight, 
all with white breasts and bellies. I am going to Botoiti in a few days to 
have a look at the shpggcry there. 

** On the island I saw some thirty crane (Ardea tacra ), and I found a 
number of their nests in a cave. Those that were fully fledged wore a 
beautiful light blue colour, with bright yellow legs. It was very funny to 
watoh them flying into tho high trees, perching among the shags, and look- 
ing very gawky; then, presently, the shags, with loud guttural noises, 
would sally forth, chasing them for and wide. 

I may add that, although there arc no iuis on the islands, koximakos 
{AinhornU melanura) are very plentiful. It was really delightful to see and 
hear them again. They abound in numbers in the shnibbery, and bearing 
them sing at daylight, canied one back in spirit to one’s boyhood, at the 
North, thiiiy years ago!” 


Aat. L.— Iftfmorawdww of the Ked, By the Hon. Ihr, Hsums, M.L.Oi 
IRaad hf/ere the Wellington PhilotopMeal Boeiety^ 28f/i SeptembeTt 1578.] 

In Dr. Buller’s < Birds of New Zealand* we learn that the habits of the 
** Eca” or Mountain Parrot, (Nestor notaldlie, of Gould) ore camilrorOos; 
that it attacks and destroys living she^, apparently at random* Bocettt 
obsetvaUon leads to a belief that, in some iDoaUties at all wveats, it taleMi 
tts Tiotiixm also its delkades^ 
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These birds, oommon on the high ranges, are not always to be found in 
the same localities, but appear to migrate from place to place in small 
flocks of a dozen or a score. Shepherds who have been for some time in 
charge of sheep on the higher ranges in Southland, say that the Keas 
attack sheep even when they are being gathered or driven along, 
invariably selecting fat sheep as the objects, and one particular point of 
attack. After a few days, during which the shepherds have to be on the 
alert, they disappear and are not again seen for days or even weeks in the 
same locality. 

They suppose that these birds formerly fed chiefly on berries and the 
large white grubs abounding in mossy vegetation on the hills; and that 
after the country was stocked they, first by feeding on maggots and insects 
on dead sheep, and afterwards on the dead animals, acquired not only a 
taste for meat, but also a discrimination of the choice parts. By-aud-bye 
they attacked living sheep, alighting on their hacks, where their powerful- 
hooked upper mandible enabled them quickly to tear open the skin, and 
gain access to the fat about the kidneys, for wliich delicacy they appear to 
have a particular relish ; after tearing away and consuming the kidney-fat of 
one, they flit away to attack another victim. 

On some rmis the loss from this cause is considerable. The sheep that 
have been wounded but yet have been strong enough eventually to shake off 
these birds, or have been otherwise rescued from them, usually pine and 
die. Many of these have been seen with their intestines torn and pro- 
truding from the wound in the back. 

Of the probable number of sheep destroyed in this way, some idea may 
be formed from the facts observed during the last shearing season. Upon 
one run, on which about 80,000 sheep were shorn, above one hundred were 
found to have been tom by the Keu, and it was necessary to kill the greatest 
number of them. On this particular run the annual loss is unusually 
large. A proportion of the loss is no doubt attributable to the predaceous 
habits of this bird ; for in such a rough country a very large proportion 
of the sheep that die are never seen, and of those that are discovered, 
decay will very often have obscured the cause of death. 

These parrots frequent the higher tangos of mountains, such as the 
TiAarahiUca and Takitimo in Southland, where they are common. On the 
lower tangeisf, under 20(K) feet, they are only occasionally seen, and up to 
this time do not usually disturb sheep depasturing below that ^evation. 
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Alt. LI. — DMripiiofiB of thres new Speciee of OpisthobraxMshia^ KoUttsoa, 

, from New Zealand. By T. F. Chbebskah, F.L.S.» Curator Auck* 
land Museum. 

•Plate XVI. 

IMead before the Auckland Inetitute^ 22nd October^ X877.] 

Fbom a number of new species of Opisthobranobiate Mollusca, collected 
in or near Auckland Harbour, I have selected for description the tbrbe 
following prominent forms : — 

I. Plsubobranohus 0BNATT7B, n. sp. (PL XVl., figs. 1, 2.) 

Body 8-4 incbes long, broadly elliptical, depressed, nearly equally 
rounded at both ends, colour varying from pale buff to a clear reddish 
brown, with irregularly disposed blotches of a rich dark rod-brown ; mantle 
large, extending over and concealing both head and foot, quite smooth, 
margin thin, entire ; dorsal tentacles short, stout, abruptly truncate, finely 
transversely wrinkled, approximate at their origin, but gradually diverging 
at their apices ; colour reddish brown tipped with white ; eye-specks black, 
placed a little distance behind the tentacles, embedded in the integument, 
but appearing through it ; oral tentacles united in front by a thin semi* 
circular expansion which forms a veil concealing the mouth, and which is 
carried in advance of the foot ; month roundish, with fleshy lips ; buccal 
plates two, regularly reticulated; odontophore with numerous rows of 
similar unciform teeth. Branchial plume placed in the groove between the 
fbot and the mantle, very large, composed of about 22-24 peotinatLons; foot 
oblong, thin and flexible, pale waxy white. 

Shell internal, i to 4 inch long, squarish oblong, thin and membranous, 
semitransparent, slightly iridescent, closely marked with somewhat irregular 
concentric striis or folds ; colour varying &om nearly white to pale pinkish 
or tawny brown. Spire minute, obscure, mouth occupying the whole of the 
tindersurface. 

My first specimens of this handsome species were obtained from under 
stones between tide^marks in Auckland Harbour ; where, however, it is by 
no means common. Near Weiwera and in some other localities on the 
Bjanraki 0ulf it is much more frequently met with. It is easily kept aUyo 
in an aquarium, but is very sluggish in its movements. 

Fmmfoammcmmk. n« vp. (Plate XVL, fig« 8.) 

Body oval, conyex, thick and fleshy, smooi^ and lubricous to the touchy 
but the whole surface nevertheless covered with minute puckers and foldSi 
Oolourlighi grey, copiously streaked with irregular imisst(miosing of 

sprinkled wi& numerous minute and dbpQil 
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snierofoopio white dots. Mantle smooth, not nearly so long as the foot, and 
not oonoealing the branohi®, rather broader on the right side ; oral veil 
broad, extending over and concealing the mouth, in front semioiroular, and 
with a delicate fringed margin, but at each side produced into a short 
tentacledike lobe ; mouth large, round, in a state of rest concealed in the 
sulcus between the oral veil and the foot, but capable of being greatly pro- 
truded in a probosoidiform manner ; buccal plates two, large, finely and 
regularly reticulated or faceted ; odontophore broad, with numerous rows of 
similar unciform teeth ; tentacles dorsal, wide apart, short and stout, project* 
ing outwards, folded down the outer side, tips obliquely truncate; eyes 
minute, black, placed within the integument at the inner bases of the 
tentacles, quite internal, and not to be seen without dissection; foot long, 
extremely flexible, sole pale ashy grey ; branchial plume often over an inch 
in length, and free for half that distance ; pectinations about 17, finely 
ciliated ; shell none ; length 2*5 to 8*25 inches. 

This species is very abundant in Auckland Harbour, usually affecting 
sandy or muddy localities. In the winter and spring months large numbers 
are often exposed at neap tides, having probably come into shallow water to 
deposit their ova. Captain Hutton, of the Otago Museum, informs me that 
be has collected the same species at Port Nicholson. It is hardy and not 
easily killed, and may bo kept in confinement for a long time. When in a 
healthy state it is by no means inactive, crawling along by means of its 
muscular foot much more quickly than might be expected. It has a curious 
habit of floating in a reversed position, just under the surfoce of the water; 
and 1 have also observed it swimming by means of rather violent vertical 
undulations of its body. 

8. Aonxsu onAtJOA, n. sp. (Plate XYI., fig. 4.) 

Body from 8 to 5 inches long, about ovate when at rest, but oapaUa of 
considerable extension, a little contracted behind the head, then elevated, 
and suddenly sloping to a point posteriorly ; entirely covered with numerous 
simple and branched tentacle-like processes, the largest of which are some- 
times eight lines long. Colour on the sides pale greyish-brown, passing on 
the hack into a dull sea-green ; the whole surface witii numerous irregularly 
shaped black blotches that are largest on the back. Along the badk there 
is also a double row of from 8 to 12 emerald-green specks, each surroimded 
With a none of umber. Dorsal tentacles 4 inch long, folded down the outer 
idde so as to appear tubular, beset with filiform appendages. Labial ten* 
teOtes sUnilar in shape, but rather larger. Branchial cavity large, protected 
ike edges of the mantle, branoln® quite internal ; foot long and 

pointed behind, without side^obes as in AplyHa^ sole pale sea- 
Jtem; placed under the head; odontophore with very 
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stuxiBirotitl rows of situple hooked teeth; gizzard strengtheaed ifxth large 
teiaagulat calcareous plates ; shell uoue. 

like many of the species of the allied genus Aplyna^ this animal 
possesses the power of emitting a purple fluid from the edges of the mande, 
hut only in small quantity; and it may often be handled without anything 
Of the kind being observed. All my specimens are from Auckland Harbour, 
•and were obtained from rather sandy localities near the extreme verge of 
low*water mark. 


EXPLANATION OP PLATE XVI. 
Fig. 1. Pleurohranchui omatut* 

2. Shell of the same. 

8. Pleurobrancitaa nova^ialandim* 
4. AcUiia glauca» 


Aet. Ln. — Out Fish Supply, By P. Thomson. 

[72ead before the Otago Inetitute^ IMi Augustt 1878.] 

I BBO to lay before the members of the Institute the third and concluding 
series of my notes on the Dunedin Fish Supply.*** I think enough has 
been done to show the times and seasons of the principal food Ashes of this 
part of the colony ; and if some one will take up a similar duty for a port 
in the north, say Auckland, and anotlier for one in the middle of the 
colony, say Wellington, a very good idea may then be had of the whole 
question. 

The most important event of the past year in connection with my 
subject, was the passing of an Act regulating Fisheries, by the Colonial 
Ijegislature. It may be thought presumptuous on my part, but I must take 
a little credit in having at least assisted in bringing ibis about. A little 
stir has been induced, both among the flshermen and the dealers, by the 
fket of some one being in their midst who was ** taking notes.** During the 
past year or two I have been in frequent communication with the dealers* 
as well as by paragraphs in the Press, urging the necessity of steps being 
taken to preserve the fisheries in the harbour from utter destruction, by 
either refusing to take from the fishermen any fish under i certain size, or 
agreeing among themselves to refuse detding with those who persisted in 
bringing undersized fish to town. The Aet was rather a surprise, as no one 
here knew of its introduction to the House until it hod passed its second 
T^ing, and in the hurry at the close of the session there was no ihne'^r 
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ilteration. A synopsis of the Bill appeared in one of the Dunedin papers, 
and I wrote pointing out what I thought objectionable features* When a 
copy of the Act was procured, it was found to be very general in its details, 
and as far as Otago harbour is ooncerned, idmost unworkable. When 
Ministers arrived in Dunedin, after the close of the session, no time was lost 
by the dealers in waiting on them and ascertaining the intention of the 
Government in tlie matter* Deputations explained what was wanted, and 
arrangements were made for a conference of all concerned, fishermen and 
dealers, which took place on January 5th. After a number of those 
present had expressed their sentiments on the matter, a memorandum was 
drawn up, setting forth the sizes of fish which were to be considered 
marketable. These sizes were : — That no flounders should be sold under 
nine inches long; no red cod under ten inches; no mullet under nine 
nbhes ; and no garfish under fourteen inches — ^a penalty to be incurred for 
contravention. It was not considered advisable to make any regulations 
about the outside fishing, as it was thought that risk, weather, etc., were 
quite sufficient protection. After this it was thought there would be no 
grumbling at any steps that might be taken to carry out the objects of the 
Act, which are, so far, of a merely tentative nature. 

Nothing has yet been done in the way of establishing a fish market in 
the city, but as the matter has now been taken in hand by that active and 
influential body, the Chamber of Commerce, it is to be hoped tliat a market 
place for the sale of fish, etc., will soon be in full swing. 

The following table gives the details of the various fishes, taken day by 
day from the different shops in the town, as well as by inquiries at the 
jetties, Port Chalmers, etc. I have taken great pains with tlie table, and 
the information it contains may be taken as substantially correct. 

Various other fishes ooour» but at irregular intervals, and only one or 
two at a time. Among these I may mention the following as occurring 
most frequently: — The Whiting, Pieudophycis brevinsculup^ is got occasionally, 
As is also the Haddock, O^duB amtralu. The Granite Trout, HaplodaetyluB 
BMandratiiB^ occurs now and then. Quite a lot of Horse Mackerel, TrachuruB 
iraehuruBt were brought to 'town in March last, only individual specimens 
being the rule previously. Ocoasionolly a few Gurnard, Trigla kumu^ may 
be eeen in the shops, but they are very shy visitors. About the end of 
JatmiM^y, a lew TArahihi, ChUodactyluB macropteruB, were bi^ought to market, 
•0 it must be enrolled as a summer visitor. That very dark-skinned fish, 

IfAmi CSuef, Notothmia maorienBiB, of Dr. Haaet, is not uncommon, but 
seen more than one at a time. The Herring, Clupea sayax^ did not 
tinlh ^ dnrmg summer as usual* The Slugfish, Se^-iola lalandii^ 

m app^r gnoe this year, 
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Of the regular food fishes the following notes may be of interest : — 

The Hapuka or Groper was in pretty regular supply from flTe close of 
September till towards the end of June. The demand for this fine fish is 
not half so great as it should be. It was in the market 157 days. 

Ling has been in rather irregular supply during the year. For a few 
days this fish would be quite common, and then for a week or a fortnight 
there would be none at aU, and this quite irrespective of the weather. Was 
79 days in the market. 

Eahawai was in good supply for a few days in January, and occurred 
again in March. 

Snapper was brought to town in summer and autumn, but the catch 
was limited to a few individual specimens, all of good sises. 

Moki was constantly to be found in the market, a few days at a time, all 
through the year, though most numerous in the summer mouths. Was in 
the market 105 days. 

Trumpeter was in rather short supply during the year, very few having 
been received from the southward. 29 days in the market. 

The Barracoota made its appearance on the 20th October, when a 
solitary specimen was caught, followed by abundance on the 81st. It 
continued in season till the end of May, although one was caught by net in 
the Lower Harbour on the lOth of June. Was 100 days in the market. 

A fewFrostfish were caught (I should rather say picked up, for the fish 
is never caught in the ordinary sense of the word) in August, and again in 
April ; but towards the end of June and nearly all July large numbers of 
{Ids fish were broi^ht to town, one dealer passing no fewer than 109 
through his hands in a fortnight, mostly brought from the vicinity of 
Fturakanui. On all the beaches to the west of the Heads, and away to the 
north, particularly about Moeraki, large numbers were got. Nothing is 
y9t definitely known as to why this fish comes ashore in the peculiar way 

does, but I may give you the latest theory as it appeared in one of the 
papers here a week or two ago. The writer said : — The stranding of 
thcM fish is accounted for from the fact that, not being well supplied irith 
fins, they swim with an undulating motion, like that of the leech, the bead 
being elevated. In cold weather they follow their prey into shallow water, 
and when the tail touches the ground they become helpless, and are 
The writer was very easily crammed. It is a noticeable 
fish are about the same sise — H feet to 5 feet in length* 
In market 28 days, being the longest known. 

> Cod.-^Thia staple fish was in fair supply nearly all the year, with 

^ of some weeks in winteri when there wee soma severe 

put a stop to outside fishing. The supply fiom Stewart 
Very irrigular* Wae 65 days in the market* 
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iTransaetionB* — Zoology* 

Bed Cod.— Both from inside and outside fishings ; was in very regular 
supply, the shops being seldom without a few. Indeed, this fish is always 
to be hod, and is in finest condition during the winter months, vrhen pretty 
large takes of good-sized specimens are got from the outside fishery, those 
caught by the seine-net in the harbour being as a rule much smaller. Bed 
Cod was in the market 207 days. 

Sandling or Sandeel. — THs delicate little fish is never very plentiful, 
but a few are generally caught in the seine-nets. Properly cooked, this is 
one of our finest food fishes. Was present 86 days. 

Garfish was pretty plentiful during the spring and summer. In October 
immense numbers were brought to town, large shoals being present in the 
Lower Harbour for several days. In the market 89 days. 

The true Biitterfish was more frequently brought to town during the past 
year than ever before. Some of them were of pretty large size, and mostly 
netted among the rooks along the coast, and near Moeraki. 28 days in the 
market. 

Wrasse, Parrotfish, and Spottios were often in the market, the latter 
especially being a regular seine-fish, and got along with Flounders, etc. 
There are two sorts of Spotty — a big and a little. The Wrasse and Parrot- 
fish are mostly caught outside among the kelp, and with the Spotty are 
indiscriminately named Kelp-fish by the fishermen, though the term Butter- 
fish is also given to the smaller sorts. Spotties in market 164 days. 

The Mullet or Herring is to be had almost constantly, and is present in 
greater or loss quantity the whole year round. At very irregular periods 
large shoals of the fish congregate in the Harbour, when they are caught 
by the net in immense numbers. This fish gives good^sport with rod 
and line. Was 147 days in the market. 

Trevally. — This excellent little fish is also a constant visitor, and may 
be had in quantity all the year round. Some pretty large ones are now 
and then to be seen. Was 110 days in the market. 

That favourite fish the Flounder was in full supply nearly all the year« 
Latterly, I notice that the Flounders brought to town have increased in size 
a little ; it is to be hoped that this will continue, and that the new Act will 
have some iufiuenoe with those who catch them. 262 days in the market. 

Soles are not very common, only those caught by the seine being 
brought to market. If trawling were introduced^m suitable localities along 
the coast, the fish would be more plentiful. {fWas 11 days in market.* 

Skate was brought to market on 28 days. Those exhibited were mostly 
of small sisS. 

X subjoin the following notes on the weather, incidents, etc*, to to; 
twelve months 

togAst was characterised by doU and dnll weathei^ with two or 
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storms. Fish, with the exception of small Flounders and MuUot, were 
generally scarce. 

September had very stormy weather at the beginning, which moderated 
gradually towards the end. The supply of fish sympathised with the weather, 
being very scarce at commencement, and improved towards the close. 

October. — The w^oathor was fino at tho beginning, but stormy and 
irregular towards tho close. There was a good supply of fish about tho 
middle of tho month. Butterfish were pretty numerous. On the 25th,. 
very largo hauls of Garfish were made in tho Lower Harbour, and this fish 
was very abundant for some days. On the 29th, a solitary Barracoota was 
caught in a net in tho harbour, and next day the fishermen were out for 
miles off tho coast, looking for the expected shoal, but wero unsuccessful. 
On tho 81st, they were met with in abundance. A new curing work was 
started this month in Ilorseshoo Bay, Stewart Island, to emifioy about 
20 men, two large cutters, and several smaller boats. 

November was a month of full and pretty varied supply, the weather 
mostly fine, with some dull and show^ery days. 

There was some stormy weather during December, but the supjdy of 
fish was pretty liberal. A well-boat started to work tho reefs off tho coast 
between Waikouaiti and Moeraki, the intention being to bring tho fish alive 
up to the town jetty. 

Fish wore in full supply during January, save during one or two days 
of rough weather, which kept tho boats from getting out. On the 24tli, a 
fine Snapper was caught, rather larger than the ordinary run of these 
visitors to our coast. It was 13 lbs. in weight, 29 inches long, by 24 inches 
in girtli. On tho 29th, some Tarakihi wero brought to market, accom- 
panied by some fino largo Trumpeter. 

February, except for a few days at the beginning of the month, was a 
time of full supply, both largo and small fish being plentiful. On tho 20th, 
a largo SUngaree (Triyonthalassia) was caught and brought into town ; and 
on tho 22nd a Conger-eol (Conger vulgaris), 0 foot 2 inches long, weighing 
40 lbs., was on exhibition. 

During March there was a fair average supply of all varieties. , For 
some days near the beginning of the month a number of Horse Mackerel 
trere brought to tho market. On the 14th a Snapper, and on the 18th a 
Eahawai was caught* 

At the beginning of April fish wore abundant, but the supply fell off 
towards the middle, when severe cold weather prevailed, On the 20th two 
.Frostflsh were brought to town, and on the 23rd a big Snapper. An 
tniiident of the month was the imposition of a license fee, under tho 
: of the new Act, of A1 for each net in use* 
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Fish wore in fair supply during May, except during a few days of 
stormy weather. Some exceptionally large Flounders wore caught on 
the 7th ; on the 8th, a fine Snapper ; and towards the dose of the month 
TrevaJly were very plentiful. 

June was a month of very severe weather all through, but with the 
exception of a few days the supply was good and sometimes plentiful. 
On the 10i:h, a solitary Barracoota was caught in a net in the Lower 
Harbour. A market for the sale of fish, etc., was the subject of some 
discussion during the month. 

July was characterised by a continuance of fine clear frosty weather 
nearly all through the month, winding up with a snowstorm on the last 
day. The great feature of the month was the abundance of Frostfish which 
were brought to town in greater or less number for 20 days. They were 
mostly brought from the beaches between Blueskiu and the Heads, and 
formed quite a small harvest to the younger settlers along that lino of the 
coast, as pretty fair prices were given for them by the dealers, who resold 
them at prices ranging from five to ten shillings each. 

In accordance with the wish of the President and others, expressed at 
the time I read the paper last year, I wrote to Mr. Traill, of Stewart 
Island, for particulars as to the state of the trade there, but I never 
r^eived any reply. However, 1 am able to give the following statistics as 
to the number of boats and men engaged in tbe trade at the present timei 
August 7th, 1878 : — 

There are engaged in the fishing, outside of the Heads, 0 whale-boats 
•ad 2 cutters, employing about 80 men. In ^he Harbour or seining branch 
there are 16 boats and about 40 men engaged. At Port Chalmers there are 
two smoke-houses with four men to each. At Stewart Island I have 
learned there are two smoke-houses, and about 80 men engaged in 
boating, etc. 

Hoping that the figures and facts I have drawn together may be of 
some use to the members, I now bring my throe years’ task to a oonolosion* 


littL — The district of Okarko^ Wmland. By A. HahxltoiI^ 
[Bead before the It^eetland Inetitute, 16t^ Juty^ 1878.] 

Veb Okarito diskiot comprises a large area pf comparatively unknoim 
ground, as the whole of the settlements which have at one time or another 
existed on it, have been either on the eea-coast or on the river-beds. The 
iole attraotiem to settlers having been tiie ‘^ Aurieuera /amei,*’ agrioisttore 
has been bWUpAtatively neglected, though many eacellont araas ol ji^ouiid 
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exist, quite equal to much land in tho Nortli Island, that amply repays the 
capital invested. Tho oi^euing of tho Okarito*Bowon Boad will, no doubt, 
cause more land to be taken up for bond fide sottlement. Communication 
wilf then be of a more certain character, and travellers will be enabled to 
avoid the difficulties and dangers of the rivers and rocky bluffis on tho coast 
lino* One of the most interesting sights in New Zealand, tho Franz Josef 
Glacier, will then attract more visitors to its beautiful scenery and wondrous 
masses of ice and snow. 

In what are generally known as the early days," Okarito was a 
flourishing township, and the diggings on the various beaches north and 
south of it, were swarming with busy workers, washing from tho sands the 
particles of gold brought down by the rivors from the hills ages ago, and 
since divided into small particles now found. Tho geology and mineralogy 
of the hill-country, towards the main range at the back of the district, is 
not known with accuracy, owing to tho difficulties of penetrating the inter- 
vening bush. As far as can bo judged from the materials composing the 
terraces which form tho undulating ground between the hills and the sea, a 
number of valuable minerals arc stored in this part of tho country, and it 
is not too much to express au opinion that, when fully explored, the ranges 
south of Mount Tyndall will prove to bo the Cornwall of New Zealand. 
Owing to tho deficiency of good harbours on this port of the West Coast, 
it may bo very long before a trade can be established. Hitherto the only 
mineral sought for has been gold, and many are the places in which it has 
been found — in fact, it never having been found in the river Waitaki (or 
Waitangi) renders it a remarkable river, running as it does through the 
same kind of country, and having rivers and creeks on each side of it that 
Bavo yielded heavy amounts of gold. I have not the opportunity of exam- 
ining a return of the total amount of gold procured in the district, but it 
must be very large, as the different diggings at tho Forks, the Three-Mile 
and Four-Mile Beaches, the Waio and Wateroa rivers and McDonald’s 
Greek, have proved at one time or another very rich. Very few are now 
working on the beaches, for, though for from being exhausted, the sand 
shifts so much with every gale of wind and heavy sea, that it mixes the 
sand from which the gold has been taken witli that still containing the 
metal. Thus to extract tho gold requires more labour than previously, as 
much sand has to be washed that has already been impoverished. Very 
oujrilotts and beautiful this black sand looks under the low powers of a 
nfleroseope, heaps of rubies and diamonds appear to be mixed with **patines 
of fine gold " and stones of less brightness and beauty, with hare and there 
thiah laminse of mica and pearly-looking quartz. 

Ip^niortimately for Okarito no reefs have yet been found diowing any 
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eigns of gold, tliough there is plenty of quartz near McDonaia Creek, and 
quartz has been found adhering to gold got at the Forks, and also in the 
Watoroa. If good reefs were to be discovered they would bo of great use in 
opening up the back country aud restoring the now fast-decaying towif of 

Okarito. j- ^ 

Leaving the consideration of the inanimate productions of the district, u 

wo consider tho conformation of the country, sloping away from tlie main 
range in hills and terraces to tlio sea-level, wc perceive that it is a favourable 
spot for tho occurrence of those forms of animal and vegetable life for which 
this ‘ Bird and Fern Land’ is noted. 

In tho sub-alpino, and even alpine regions, are found largo numbers of 

* those curious birds, commonly called kiwis and rowis, now tho last ropre- 
sentativos of that peculiar struthious avi-fauua that once roamed over these 
islands. Although moa bones have been found in places all over the South 
Island, their occurrence in Westland is unknown to mo. I should bo glad 
to learn if any remains wore ever obtained in tho neighbourhood of the 
Haast Eiver, as there seems to be no very great obstacle to their passage 
from tho eastern plains in that direction. Two other birds are peculiar to 
tho alpine regions, the kakapo (Stringops hahroptiliu) and tho kea (Sntor 

• notahilu ) ; tho former is getting very scarce now, in oonsequonoe of its 
falling an easy victim to dogs and cats that have taken to tiro bush. In tho 
centre zone or lower liiUs we find a larger number of perching birds, pigeons 
and kakas, etc., and also along tho river-beds swarms of Maori hens 
(Orydromua auttralisj, etc. This impudent and inquisitive bird furnishes a 
much-prized article of food to diggers and prospectors. A good dog will 
sometimes catch sixty or seventy in one night. Tho bodies of tho birds are 
split open and smoked, and will then keep a long time. Their oil is much 
valued, and is used for as many purposes as Holloway’s pills, being an 
ingredient in many a damper, and an infallible remedy for bruises and 
rheumatism, besides being used for tho general purposes of fat and grease.' 
Attached to this paper will bo found a list of all tho birds I have seen since 
I have been here, together with those tlrat are, no doubt, found hero, but 
which are only included from trustworthy report ; these have a mark 
affixed to them. 

From this list it appears that the district contains representatives of 
almdst every species of land bird found in the South Island, with few 
exceptions. Many of the petrels, puffins and other sea birds are doubtless 
off tho coast in bad weather, but few come ashore. This district 
daims, as pre-eminently its noblest bird, tho beautiful white heron (Ardea 
eftfl), formerly remarkably numerous. I regret to say that since cerfeio 
lUBoreants desfro;;^ a quantity of nearly hatched eggs, they have sli^tly 
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diminished in number, though many still ornament the upper waters of tho 
lagoon and tho river on which they breed, on which river tliore is also a 
shaggery fC. hrevirostris and carlo j. Another very handsome and remark* 
able bird, tlie crested grebe f Vodiceps cnstalus) is tolerably plentiful on the 
lagoon and smaller lakes. The Okarito Lagoon has been formed from a 
largo bay by tho silting up of successive bars of sand and shingle, through 
which tho river and streams flowing into it have had to force their way. 
Within the past month a succession of heavy southerly winds raised a huge 
bar of sand and shut up the mouth of the river. Tho consequence of course 
was that the water rose till a channel was cut through the bar and tho 
water liberated. It is six or seven miles from the town of Okarito to the 
head of the lagoon, by a tortuous chaimel, now winding amongst the mud 
flats, uncovered at low water, and abounding in pipia and cockles, small 
crabs and other animals peculiar to brackish water; and now flowing 
between bushes and shrubs with a channel ten or twelve feet deep, and 
wide enough to have admitted a steamer, the Woodpecker, I think, once 
upon a time. Amongst these bush-covered points and islands are quiet 
nooks in which you may come suddenly upon a flock of black teal (Fulitpda 
nova-zealandia J, or a party of grey ducks will rise with a groat commotion, 
increased by the harsh scream of tho paradise duck ( C. varirtjata y. I am 
glad to see that the black swan (C, atrata) is now well established in this 
district; they have increased very rapidly within the last two or three 
years. I have seen as many as fifty, with a lot of young cygnets, in sight 
at one time. Some of them occasionally go down soutli somewhere, in 
flocks of six or eight, for a few days. Seeking their food on tho mud flats at 
low water may bo seen pied rodbills ( H, lovf/irostris)^ curlews, plovers, dot- 
terels, and the pretty lake gull (Lams bullcvij. On going inland tho 
silence of the bush is broken by the peculiar notes of tho bell bird (A. mela- 
Yit<ra/and the tui (Prostiumadera nova^zealandia), especially wdiero tho rata 
shows its crimson flowers, from extracting tho juices of which, with their 
brush-like tongues, they are often disturbed by the kaka who forsakes tho 
gnib-infested log for the honey of tlie flower. Tho demand for feather 
trimmings and kiwi skin mufls has caused the slaughter of a great number 
of birds in this district and further south. Though the poor kiwis have a 
slight respite from their former persecutor, there is another on their track 
with large orders from London houses, and no doubt he will considerably 
reduce their numbers. I must now apologise for tho superficial manner in 
which I have run over tho subjects I have brought before your notice, and 
I trust when my oolleolions are more complete, that I shall be able to 
present to tlie Society a list of the plants, etc,, found in the neighbourhood, 
ahd tq supplement this paper with farther particulars of other objects of 
ittterest. 



TramcLetiam*^ Zoologif. 


m 

Since the above was written I paid a visit to the wdl-known 
hemnry on the Waitaki^tuna, and I regret to say that the birds have 
abandoned the spot in which they formerly bred. In 1876 six broods were 
reared, and the nests, as well as remains of numex*ou8 old ones, still remain. 
There can be no doubt tliat the way in which the saplings were torn down 
to procure the eggs was the cause of the disruption of the colony. The 
small shag f G, breviroatris ) has also disappeared simultaneously. It is to 
be hoped that the white herons will find a more secure place for their new 
home, and thus arrest for a few years their extinction, 


List of Birds found in Olcarito District, 

I. Accipztbes. 

Palconid®. Hicracidea uovas-zealandia, Lath. Circus gouldi, Bp. 

Strigid®. Athene nova-zealandia^ Gml. 

IL PsiTTAa. 

Stnngopid®. Stnngops hahropiilus^ Gray. 

Platyoercid®. Platgcercus nova-zeal andiwt Sparrm. P, aurieeps, 
Trichoglossids. Nestor meridionalist Gml, N, oecidentalis, Buller. N, nota> 
biliSf Gould. 

III. PicAaxA. 

Aloedinid®. Halcyon sanctus, Yig. et Horsf. 

Cuonlid®. Chrgsocoecyx lucidus, Gml. Eudgnamis taitensis, Bpamn* 

lY. Passebes. 

Menurid®. Orthonyx ochrocephala, Gml, Certhipariis nova*zealandia^ Gml 
Meliphagid®. Zosterops lateralis^ Lath. Prosthemadera nova-zsalandia, Gray 
Anthornis melanura^ Sparrm. 

Masoicapid®. Wiipidura flahelUfera^GxxA, R, tristis^ Homb. et Jaoq. 
Turdid®. Keropia crassirostris, Gml. 

Sylviad®. Qerygone flaviventrist Gray. Petroica macroesphala^ Gml, 
Motacillid®. Anthus jiova-tealandia, Gml. 

Oerthiid®. Acanthisitta cUoris, Sparrm. 

Hftltirid®. Sphmmacus punctatus, Quoy et G. 

Stundd®. Creadhn carunculatus, Gml. 

Oorvid®. Qlaucopis cinerea^ Gml. 

Y. ContJM»j5. 

Odhl^bid®, Carpophaga novx-zealandia, Gzhl. 

YI. GkUJtuM, 

TekttStoid®. Opiumix mvm-zealandia^ Q, et G.^ 


* X have not obtainad thssa. 
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iloBSON . — On th$ breeding Habits of the Katipo. 

VII. GRALLiB. 

Ballidw. Ocydromus australis^ Sparrm. O.fuscus^ Dubus.’^ Rallue pecioralisf 
Less. Ortygometra ajfinisf' Gray. O. tabuensk^ Gml. Porphyno 
melanotuSt Temm. 

Boolopacidas. Limosa uropygialis, Gould. 

Charadriidsd. Charadrius ohscurus^ Gml. C. bicinchie^ Jard. Thinornis nova- 
zealandia, Hamatopns lougirostris, Vieill. 

Ardeidaa. Ardea alba^h, Ardea pusilla^Y. Ardea poiciloptera, 'WsLgl, 
Nyciicorax caledonictis. Lath.*'* 

VIII. Akserss. 

Anatidss. Casarca variegata, Gml. Querquedxda gibherifrons^ S. Miiller. 

BhynchUftpk variegata^ Gould. FuUgula nova-zealaiidia, Gml. 
Hymenolainius malacorhynchitSf Gml. 

Laridas. Lams dominicanus^ Licht. L, acojnduntSy Forst.*^ L. bullerif Hutton. 

Sterna caspia^ Poll. S. frontalis^ Gray. S. antarctica^ Foist. 
PelecanidsB. Graculus carboy L. G, breviroatrisy Gould. 

Ptilopteri. Eudypics pachyrhijnchnsy Gray. 

Podioepidffi. Podkeps cristatusy L. P. mfipcctuSy Gray. 

IX. Struthiones. 

Apteiygidss. Apteryx australis ^ Shaw. A. oweni, Gould. A. maximay Verr. 


Art, LIV . — Notes on the Breeding Habits of the Katipo (Latrodectus katipo). 

By C. H. Bobson. 

[Read before the WelUnylon Philosophical Society y Srrf August, 1878.] 

Tar Katipo is found in great abundance all along the coast of the South 
Island, from the mouth of the Woirau river to the Kaikoura peninsula. 
They are all of the variety so well described by Dr. Buller and Dr, Powell, 
in Vol. ni. Trans. N.Z. Inst., pages 84 and 86, and all have the bright 
scarlet band with ycUow border on the abdomen ; the other marldx%s are 
distinct on some individuals and faint on others. The black variety without 
a red dorsal stripe, and which is mentioned by the Bev. M. Taylor and 
Hr. V^rigbt does not seem to inhabit this part of the coast, nor have I ever 
seen it. The above writers having made no mention of tlie number of 
young which these spiders produce from a single cocoon, or the time 
occupied in doing so, 1 determined to try and settle these points by aUbtual 
eiq^riment, with the following results : — On November 4, 1877, I put a 


* 1 have not obtained these. 
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female katipo in an empty, clear glass bottle ; she at once began to make a 
fine irrognlar web, and, on the morning of the 8th, I found that during the 
night she liad constructed and suspended near the neck of the bottle, a 
spherical cocoon, composed of a pale yellow silky wob, through which one 
could see the piu’plish eggs ; for the next two months tlie spider remained 
on or close to the cocoon ; 1 put several dies and other insects into the 
bottle, all of which she at once lulled and threw down to the bottom without 
eating. Early in January she shifted the cocoon close to one side of the 
bottle at tlie shoulder, and took up a position for herself three-quarters of 
the distance from it to tho bottom of tlio bottle. By this time she was 
reduced to half tho original size and was very inert, and, on tho 7th 
February, 1878, sixty young katipos issued from the cocoon. Next morning 
tho mother lay dead at the bottom of the bottle ; it must not be supposed 
that tho old spider always dies in this way, for I had one which ate the 
greater part of her family before doing so. The young ones are of a semi- 
transparent white, with two lines of black dots on the abdomen, and black 
joints to the legs, tho underside of the abdomen being brown, with an* 
irregular whitish centre. 


Abt LV . — On Additions to the Cardnological Fauna of Few Zealand* 

By T. W. Eire, Assistant, Colonial Museum. 

[Read before the Wellington Philosophical Society, 01»t August, 1878,1 
Thb publication of a * Catalogue of New Zealand Crustacea ' by the Geolo- 
gical Survey and Colonial Museum Department, has proved a great boon to 
students and collectors in the colony, by bringing together, in a convenient 
form, descriptions of all tho species Icnowu to inhabit these shores, thus 
enabling^them to pronounce, with some degree of certainty, upon any speci- 
men which may be under discussion. 

The remarkable resemblance which our fauna bears to that of England 
and Cpiifomia has been pointed out by many authors. I have now to 
record tlie occurrence here of at least two additional European and the 
same number of Californian species. 

Three of tixo species mentioned in this paper, vis., Caprdla lobata^ C* 
nwa-imianduOf and Ebalia tume/acta, were obtained in Cook Strait, in 
Jtouary, 1876, whilst dredging for the telegraphic cable. 

Group Abebramtia. 

The coxse of the pereiopoda are not squamiformly developed, some or 
41 being fused to their respectiye eegznenhi* The pleon has one or more of 
the segments absents 
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Picon rudimentary : oral appendages normally developed ; coxes fused 
mth the pereion ; branchial sacs attached to the first two or three segments 
of the pereion. 

Caprella, 

Caprellaf Lamarokt Syst. des anim. sans vert., p. 165. 

Leach, Linn. Trans. II., p. 363. 

Edwards, Hist, des Grnst. III., p. 106. 

Kriiyer, Nat. Tidskr. IV.. p. 496, 1843-8. 

JEgina^ Krdyor, Nat. Tidskr. IV., 1843. 

Podaliriui^ Kroyor, Nat. Tidskr. V„ 1844. 

Body cylindrical ; cephalon and first segments of pereion confluent ; 
pleon rudimentary ; gnathopoda sub'chelate ; first two pairs of pereiopoda 
represented by the branchiaa attached to their respective segments only ; 
three posterior pairs of pereiopoda subequal ; first and second pairs of 
pleopoda rudimentary in the male ; the rest obsolete. (Spence Bate, Cat. 
Amphip. Crust. Brit. Mus., p. 858.) 

CapreUa novm-zealanduCf sp. nov. 

Cephalon furnished with a spinous tooth directed forwards ; first segment 
of the pereion rather short, second long, third and following gradually 
decreasing ; superior anteunce two-fiftlis the Icngtli of animal ; flagellum 
with the infero-distal extremity of each articulus produced, but without cilia ; 
inferior antenmo not so long as the peduncle of the superior by one joint ; 
second pair of gnathopoda articulating behind the centre of second segment 
of pereion ; propodos ovate ; palm armed witli a prominent posterior tooth, 
against which the closed dactylos impinges, and a smaller but distinct 
anterior tooth (not lobe) ; dactylos very much curved ; three posterior pairs 
of pereiopoda have the anterior margins excavate and ciliatc; the parts 
against which the closed dactylos impinges, armed with a strong tooth. 

Length 1 in. 

Jtab ; Cook Strait. 

This species approaches C, geomeirka, Say, (Cat. Amphip. Crust. Brit. 
Mua«, p. 867), from which it differs, however, in the form of the spine on the 
cephidon, in the length of the antennas, and in the articulation and •arming 
of the second pair of gnathopoda. 

CapreUa lohata, Qu^rkt* 

Squilla lobata^ MtUler, 0. Fftbr. FaUn. Qr6]il„ p. 94$. 

Oaprelta to6ata, Gavrin, Iconogr. Crust., pi. 98, f. 93* 

„ „ ErSyer, Voy. on Sound., pi. 26, f. 8. 

„ Stimpson, Nat. Hist. Invert. Grand Matton., p. 44. 

Mgina UrngteomU, KrSyer, Voy. on Soaud., pi. 26, f. 8. 

Oe^elta Goodsir, Edinb. New Phil. Joum., XXXHI. 

I, I, White, Hist. Brit. Omt., p. 915. 

CapreUa UneerU% I<eaoh, Edinb. BnoyoL, p. 404, s 
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Body carrying a few minute tubercles, tlio most conspicuous being tho 
one on the cepbalon, and tbe most constant those upon tho posterior seg* 
ments of the poreion. First segment of the pereion long ; second scarcely 
longer than the first ; the three succeeding rather shorter, sub-equal. 
Superior anteanfc not half the length of the animal; inferior scarcely 
reaching beyond tho second joint of the peduncle of the superior. Second 
pair of gnathopoda articulating with the pereion posteriorly to the centre 
of the second segment; propodos long>ovate, palm defined by one and 
armed with two teeth, tho anterior one being often less perfectly defined 
than the posterior. Three posterior pairs of pereiopoda having the propoda 
with the anterior margin excavate ; the part against which the closed 
daotylos impinges armed with two stiff corrugated spines. 

Hab : Cook Strait. 

Tho only examples of the genus Squilla yet recorded from New Zealand 
are 8. nepa^ Cat. N.Z. Crust., p. 80, and 5. armata^ M. Edw., Trans. N.Z. 
Inst., IX., p. 474. It is with very great pleasure I now add a third. In 
addition to tho specimen exhibited, which was obtained at the Chatham 
Islands, another, unfortunately mutilated, was secured by H. B. Kirk while 
on a visit to Kapiti. 

Squilla indefensa^ sp. nov. 

Kostral plate semi>oval, and pointed at its 
distal extremity. Carapace retracted in front, 
expanded and rounded behind, smooth, the 
antero-lateral angles rounded and slightly 
produced forward ; large prehensile limbs with 
terminal joint as long as preceding one, and 
armed with nine spines; abdomen smooth, 
terminal segment with six marginal spines, 
and three depressed .longitudinal ridges which 
terminate posteriorly in spines. 

Length, 2^ inches* 

Hah : Chatham Islands and Kapiti^ 

This species is easily distinguished by iha 
absence of carin» on the abdomen, and by 
the absence of the antero-lateral spines of the 
carapace* 

Ehalia, 

ShaUa, Lsaoh, iSool. Hlto. lH. 

Eittemal imtennss extremely minute, inserted in the inner oanthus of 
the orbit ; internal antennis lying in oblique fossss, which are entirely 
eeparated^^ by a small process of the epistome, and concealed by the lrox>t ) 
ex^inid elongato-triangular, reading forward to the 
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the epistomo ; the internal footstalk ^a*adually acuminated, the third joint 
internally palpigerous ; anterior logs large, equal, the band inflated, those 
of the male larger than those of the female ; the other legs shorter than 
the first pair, diminishing gradually in length, terminating in a slightly 
ciirved, rather strong claw ; abdomen seven-jointed, but with several of 
the middle joints confluent ; that of the male narrow ; of the female very 
broad, the last joint very small, abruptly narrower than the preceding ; 
oarapaoe rhomboidal, witli the angles more or less truncated or rounded; 
front produced, elevated ; eyes very small ; orbits with two small fissures 
on the superior margin. 

Ebalia tumefacta. Bryer’s Nut Crab. 

Cancer tumefacta ^ Mont., Trans. Linn. Soe. IX., p. 66, T. H., f. 8. 

Ebalia hryerii, Leach, Mai. Podoph. Brit., T. XXV., f 12-13. 

Carapace slightly and minutely granulated ; lateral margin entire, some* 
what revolute at the angles ; two tubercles on the cardiac region, and one 
on each of the branchial in the male ; these ports very tumid in the 
female ; abdomen in the male with the third to the fifth joints united ; in 
the female the fourth to tlie sixth ; arm not more than twice as long as it 
is broad. (Bell’s Brit. Crust., p. 145.) 

Hab: Cook Strait. A single female, and the right anterior leg of 
another specimen. 

Elamena producta, sp. nov. Now Zealand Spider crab. 

Carapace flat, 
broader than long, 
margin with two teetli, 
which, however, vary 
much in size ; ros- 
trum very promi- 
^ neat ; antehor legs in 
male large and equal, 
Mole. hand and wrist 

much swollen ; Augers 
curved and armed 
with hairs along their 
inner margins ; in the 
female those legs are 
slight, and the fingers 
almost straight; suc- 
ceeding legs very flat, 
the anterior margin 
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of the first joint produced so as to form a very prominent pointy almost 
a spine ; claws half the length of preceding joint ; whole animal destitute 
of hair, except on the fingers. Length, i in. ; breadth, | in. First three 
pairs of ambulatory legs very long, more ^au twice the length of the 
carapace. 

Uab: Wellington, 

P$troluthe8 elongatui^ Miers. 

In the * Catalogue of New Zealand Crustacea,' p. 60, this species is said 
to be of a “reddish-yellow” colour. The specimens from which the 
description was drawn up must have been preserved in spirit. This change 
of coloui; is usual in specimens so treated. The following is taken from 
living examples. 

Above dark blue, greenish-blue, or sometimes even black. Below green, 
getting much darker towards the posterior margin of the anterior legs, 
anterior face of wrist a bright red, mobile finger and antennee deep brown. 
Poredlana rupicola^ Stimpson. 

A single specimen of this species was 
recently obtained by myself at Lyall Bay, 
living apparently upon terms of intimacy 
with a large family of PetrolutJm elon» 
gatuB, Upon a comparison with the foreign 
Crustacea in the Colonial Museum, I find 
it to agree in every particular with a 
specimen contained in the collection 
lately received from Prof. Button of the 
University of California, and labelled as above. 

Unfortunately I have not been able to obtain the description either of 
this or the next species, but there can be no doubt respecting their identity, 
as those forwarded by Prof. Button are duplicates of the U.S. Exploring 
Expedition's collection. 

This species may be easily distinguished from PetrolistheB elongatus by its 
having the posterior margin of the wrist produced, so as to form one strong 
tooth, by its more drooping front, and by having the lateral margins 
obtuse instead of thin and sharp. Length, i in. ; breadth, ^ in. 

Xantho ^pino^uberculata, Lookington. 

A fine pair of this beautiful little crab was procured at Porirua Harbour, 
in January of last year, and although only about half the me of the Cali- 
fornian specimen, there can be no mistaking their identity. 

The carapace is much broader than long, the front armed with spinous 
tubwelas ; Regions well defined ; anterior legs strong, eq^ual, the outer lUftd 
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upper surfacefl covered with very prominent tubci'cles; fingers brown* 
tipped witli white, smooth, except their internal margins, which are armed 
with 8 or 4 tubercles. Ambulatory logs densely covered with hairs. 

Male, length in., breadth in. 

Female, length ^ in., breadth in. 


Abt. LVI. — On some New Zealand Aphrodites, with Descriptions of supposed 
new Species, By T. W. Kirk, Assistant in tho Colonifil Museum. 

[Bead before the Wellington Philosophical Society, SOth October, 1878. J 
Aphrodita, 

Balithea, Savigny, Syst. Annel. 11 and 18. Lam., An. s. Vert., v. 806. 

Aphrodita, Leach, in Suppl. Enoyolop. Brit. 1., 452; And. and M. £dw., Litt. do la France, 
n., 68; Blainville in Diet. dcB So. Nat. LVII., 455; Fleming in Enoyolop. Brit., 
Edit. 7, XI., 221 ; Johnston in Ann. Nat. Hkt. 11., 427. 

Body ovate or oblong, the back convex, covered with fifteen pairs of 
Bcales, either concealed by a felt or exposed ; the venter distinctly separate, 
flat, marked with the dissepiments and a longitudinal mesial furrow; 
antenna one, mesial, small ; tho palpi two and long ; segments 89, with 
floales on tho second, fourth, fifth, seventh, and every alternate segment to 
the twenty-fifth, and on the twenty-eighth and thirty-second ; the inter- 
vening segments with a dorsal cirrus ; feet stout, biraraous, with three 
fascicles of bristles, two on the dorsal and one on the ventral branch ; and 
each foot has a ventral setaceous cirrus ; bristles various, simple or com- 
pound, witli a spine in each fascicle ; no anal styles. 

A* aeuleata^ 

Aphrodita acaloata, Linn. Sys. X., 655 ; XII., 1084. 

Bddy from 8 to 8 inches long, oval, narrowest behind, convex dorsally ; 
the back of an earthy colour ; roughish, with a thick close coat of hair and 
membrane, forming a sort of skin, which entirely conceals the scales; the 
eidee clothed with long silliy green and golden hairs clustered in fascicles, 
and glistening like burnished metal, with blackish-brown spiniform biisUes 
intermixed ; ventral surface fiat, often light coloured and dotted, sometimes 
dark brown, obsoletely ribbed across ; head small, entirely concealed, 
rotaadiah, with two round clear spots or eyes on the vertex ; antenna 
limnute ; palpi large, subulate, flesh-coloured or dusky, jointed at tho base, 
where they approximate, but are separated by a black membranous crest ; 
with a large edentulous proboscis ; tho orifice encircled with a short, 
ihiok*^^ flinge .ol compound penicillate filaments divided into two 



898 


Tran^actiom, — Zoology^ 


sets by a fissuro on each sido ; each filament has a short stalk, with a tuft 
of numerous forked papillas on its summit ; exterior to the orifice of the 
proboscis there ore four fleshy tubercles placed at the angles ; scales fifteen 
pairs, roundish, smooth, thin and vesicular, blotched with black stains and 
specks, the first pair small, laid over the head, the anal pair oval ; feet 
thirty-nine pairs, largest and most developed near the middle of the belly, 
very small and approximate at the anus, biramous, the branches wide 
asunder ; the superior carries, in a sort of crest-like fashion, the long, 
flexible, brilliant-coloured bristles which form ,the silky fringe on each side 
of the body, and abovo them some still more delicate hairs, which, by their 
intertexturc, constitute the membrane covering the scales, and with which 
the strong spiniform bristles are intermixed, placed in a sort of cross series ; 
the inferior bi’anch is aimed with three rows of stout, short bristles ; in 
the upper row only two or three, which are longer and stouter than those 
of the next row, in which there are five or six, and which again are 
stouter but less numerous than those in the lower row ; spine golden- 
yellow, conical, smooth ; superior cirrus long, subulate, bulged at the base; 
the inferior short and conical ; anus large, with a dorsal aspect, encircled 
with several tentacular cirri. 

** The very vivid iridescent hues, which the hairs of this remarkable 
worm reflect, render it an object of wonder and surprise to the most 
incurious ; they are not equalled by the colours of the most gaudy butterfly, 
and rival the splendour of the diamond beetle. It creeps at a slow pace, 
and in its progress a current of water is ejected at short intervals, and 
with considerable force, from the anus. When xflaced in fresh water, the 
creature gives immediate signs of its painful situation, and soon dies, first 
ejecting a white milky fluid, and in the agony of death, a large quantity of 
blaokish-green turbid liquor. The size and strength of the proboscis is 
remarkable, and not. less so the structure of the filaments which garnish 
the orifice. The oesophagus is short ; the stomach and intestine seem to 
be alike and inseparable ; together they form a straight intestine, some- 
times with a wide dilation in some part of its canal, with a velvety inner 
surface folded into longitudinal plaits near the termination at the onus.^' 
(Cat. Worms, B.M., p. 104.) 

I have quoted Dr. Johnston’s descriptions and remarks at some length 
in^tbe hope that the attention of local oolleotors being called to this branch 
of our fauna, we shall soon possess better specimens of this vary interesting 
group than are at present to hand. 

Unfortunately ^our specimen, which is very young, does not show the 
bxilUnht iridescent colours mentioned above; it is of a uniform doll brown, 
but a very oarefol examination aud comparison with two speciinsus 
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from Europe contained in the collection of Annelids in the Colonial 
Museum, I have not the slightest hesitation in referring it to this species ; 
it was obtained, together with specimens of the following species, amongst 
a mass of tangled seaweed, thrown up in August last, at Worser Bay. 

Lepidonotus, 

LepidonotuBf Leach in Ann. Phil. XtV., 205 (1819), and in Supp. Encyclop. Brit. I., 452. 
Lepidonotet Oersted, Annul. Dan. Oonsp. 12 ; Annul. Dorsibr. 11. 

Polyno^, Bavigny, Syet. Annel. 20. Lam. An. a. Vert., V. 808, Aud. and M-Edw. Lilt, de 
la France, II., 74. Ouv. R5gn. Anim., III., 207. Johnston in Ann. Nat. Hist., II., 
428 and 481. Williams, Bop. Brit. Assoc. 1851, 217. 

Eumolphit Blainville in Diet, des Sc. Nat., LVII., 457. 

Body oblong, flattened, obtuse and rounded at both ends, composed of 
a definite number of segments, the back covered with two rows of scales ; 
head distinct with two pairs of eyes on tho sinciput ; proboscis fringed with 
simple tentacles at tho orifice, and furnished with two jaws ; antennoB 8 ; 
palpi 2 ; tentacular 2 on each side ; these are similar in structure, and 
jointed only at the base; scales naked, 12 placed over every alternate 
segment, so that the 12th is on the 28rd ; if there are more scales, the 
succeeding are on every third segment ; feet well developed, biramous, but 
the branches are almost connate, furnished with two fascicles of bristles, 
the superior in a spreading tuft, the inferior in a flattish brush, a spine on 
each fascicle; bristles simple, stout, the superior tapered to a serrulate 
point ; tho inferior with a claw-like point, and flattened underneath on one 
aide of the shaft, where it is roughened with spinous tentacles in claw-set 
transverse series ; anal segment with styles. 

“ Lepidonotus is easily distinguished from Aphrodita by tho number of 
the antenn®, by the more powerful armature of the mouth, and by tho part 
of tho body at which the scales cease to alternate with tlie cirri. The back 
is either entirely covered with scales, or naked in the middle, tho scales in 
the latter case being less developed, and not meeting on tho mesial line.’* 

“ The Lepidonoti are carnivorous. They prey on living invertebrates, 
aad the strong do not hesitate to kill the weak of their own and allied 
species; they live in obscurity on rocky shores, and can move v with 
considerable quickness^ Borne of them swim easily in a wriggling manner, 
but they hasten to find the bottom. They have the power of renewing the 
scfdes, which are frequently removed by abrasion and injury/* 

Lepidonotm iquanwtue, 

Aphrodita equamata, lAoni Syst. X. 655 ; XII. 1084* 

Lepidonottu aquamatui^ Johnston, Cat. Worms B.M*, p. 109. 

Body generidly about one, rarely two inches long, depressed^ linear* 
tMpngf uf equal breadth at both ends, of a uniform cinereous colour, rough } 
lOilis twelve on each side, rather large, ovate, imbricate, rough with brown 
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granulations, ciliated on the external margin, the overlapped smoother 
than tlie exposed portion, for the granules on the former are more minute 
than on the latter ; the anterior scales are smaller and rounder than the 
others, and completely cover the head, which is a sub-triangular pink or 
purplish corneous plate, furnished with four small eyes; antennsB three, 
the central one largest, bulbous near the point ; palpi two, longer than the 
antennre, swollen near the apex ; the tentacular cirri similar to the superior 
cirri of the feet, these are white, with a blackish .ring at the bulb where tlie 
acumination commences, retractile, originating from above the dorsal branch 
of every alternate foot, and under the scales ; the last three pairs of feet 
each with a cirrus; feet twenty-five pairs, obtuse, sub-bifid, the dorsal 
branch shorter and less than the ventral, each terminated with a brush of 
stiff brown bristles, and under the ventral branch there is a small setaceous 
cirrus, and also a fleshy spine at its junction with the belly ; bristles when 
removed golden-yellow, those of the dorsal branch slenderest, gently 
curved, pointed, and serrulate for about half their length, those of the 
ventral branch stouter, slightly bent near the top, and serrulated with » 
double series of teeth on the outer side of the bend, each tuft of bristles 
enclosing a dark brown straight s|)inc, the inferior stouter than the upper 
one ; ventral surface straw colour, prismatic, marked with the viscera, and 
sometimes spotted with black near the base of the feet/’ (Cat* Worms, 
B,M., p. 107.) 

Two very fine specimens of this species were obtained at Worser Bay in 
August last. 

LepidonotuB giganteuB, sp. nov. 

Body elliptical, rather broader posteriorly than in the front; convex 
dorsally, of a brown colour, tinged with slate ; scales ovate, imbricate, 
coarsely granulate, projecting beyond the sides of the body, towards the 
posterior and laterd margins of each scale the granulations assume the 
character of short stout spines, external margins ciliated, the overlapped 
smoother than the exposed portion ; anterior scales smaller than the others, 
sub-circular, very coarsely granulous, completely covering and projecting 
beyond the head; twenty-five pairs of feet, sub-bifid, the dorsal branch 
much the smaller, and carrying a bunch of sUkif hairSf while the ventral is 
armed with a bundle of coarse bristles of a deep golden colour. Under the 
v%ntnd branch is a fleshy oinns. A very obtuse fleshy spine marks the 
junction of each foot with the belly ; ventral surface a pale yellowish wlati 4 

Length, 4 inches ; breadth^ 1 -^ inches/ 

Bdbt Wellington 
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Art. LVII . — Xotes on some Keic Zealand Crustaceans, By T. W. Kirk, 
Assistant in tho Colonial Museum. 

[Head before the Wellington Philosophical Society, llth January, 1679 .] 

Squilla, Fabr. 

Squilla armaia, M. Edw., Hist. Nat. Crust., II., p. C21 ; Gray, Hist. Chile, 
Zool., Vol. III., Crust., p. 223; Trans. N.Z, last., Vol. X., p. 474. 
Several very fine specimons of this species wore recently obtained in 
Wellington Harbour. 

At tho same time a specimen was procured differing from S. armata in 
having a high median crest on tlio carapace ; no spines on tho ophthalmic 
segment ; only five spines on tho terminal joint of tho prehensile limbs, 
and a nearly square rostral plate. 

Tho specimen is much broken, the whole of tlio thoracic segments oro 
missing. Lcngtli about 6 inches. 

Squilla indefensa, Mihi. 

A third specimen of this species was shown to mo a short time since ; it 
was procured at Waikanao by Mr. J. Taylor, a student of tho Wellington 
College, and is now preserved in tho Museum of that institution. 

CalocariSf Bell. 

Cahearxs macandrcati Bell ; Brit, Crust., p. 231. 

Two specimens of this remarkable Crustacean were obtained by myself 
a few weeks since, on the Otaki beach, near tho wreck of tho ‘ City of 
Auckland.* Although they must have been lying on tho sand for some 
houi's at least, ono of them showed distinctly tho delicate pink coloming 
mentioned by Prof. Bell in his doscription. 

Callianassaf Loach. 

Callinnassa, sp. ind. 

A specimen undoubtedly referable to this genus has been obtained by 
Hr. H. B« Kirk, at Island Bay. Tho carapace is much brokon ; right claw 
tho largest. Total length, If inch. 

Oebuti Leach* 

Oebia hirtifrons^ Dana; U.S. Bxplor. Expod., XIII., Crust., part I., p. fill. 

A specimen in the private oolleotion of Mr. H* B. Kirk appears to belong 
to this species* It measures 2f inches in total length, ** tbo hand slender, 
haity, and not denticulated below ; tho wrist has a spine at its upper apex 
and ono on the inner margin, but none at tho lower apex;” legs hairy; 
•• front hardly, if at all, threedobed.** 

Tho spooimen agrees well with the figure of C7. hU'tlfrons^ in tho Zoology 
^ ilui Yoyogo of H.M«SS. • Erebus * and • Terror/ 
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There are also in the collection specimens agreeing well with the descrip- 


tion of O. danai, Miers. 

Poiittnui^ Leach. 

Poi'tunns Leach, Malao. Brit., t* IX., f. 6-8 ; Edwards, Nat. 

Hist. Crust., I., p. 444 ; Bell, Brit. Crust., p. 112. 

Three specimens agreeing well with Prof. Bell’s description are m the 
Colonial Museum ; the only difference being that the New Zealand speci- 
mens have a prominent spine on the anterior margin of hand. 

Female, length, ^ inch ; breadth, A tV • 

breadth, VV 

Hab, : Cook Strait. 

Podoceru$^ Leach. 

Podocerui ctjUndrieuB, Say, Jour. Acad. Philad., I., part 2 ; Edwards, 

Hist, des Crust., III., p. 64 ; Cat. Amp. Crust. B.M., p. 266, 
Three specimens were obtained at Worser Bay, in tangled seaweed. 

Phutta, Spence Bate. 

PUuita panophu, Kroyer, Gr6n. Amf,, p. 42, pi. 2, f. 9 ; Edwards, 

Hist, des Crust., t. HI., p. 41 : Cat. Amp. Crust. B.M., p. 68. 
Beren specimens at same time and place as last species. , 

These are both arctic species, and their occurrence on our coast is 
somewhat remarkable. 
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A*t. liVIII , — Further Obeervatione upon eertain Orastfe and Fodder Plante, 

By S. M. CuBL, M.O. 

[lirad before the Wellington Philoiophieal Soeietij, nth Auguet, 1876.] 

In addition to those grasses and fodder plants I had the honour to recom* 
msnd, in papers road before the Wellington Philosophiool Society, in the 
years of 1876 and 1877,’’^ there are others which I have tested, and which I 
would now desire to bring before this soientifio society. 

All who have experimented in the introduction, cnlturc, and growth of 
plants in Now Zealand, will have been struck with the wonderful way in 
which plants from very different climates seem to acclimalise themselves 
and do well in this country ; and when lookmg through my notes upon the 
growth of hundreds of genera and species of grasses under test culture, it 
is interesting to find how many there are that have done not only more 
than was expected of them, but that have proved themselves fully worthy 
of being introduced here into the systems of farming and graziug in the 
several localities of this colony. 

The moderate range of temperature between the extreme heat of summer 
and the worst of our cold weather in wiutur, with the frequent occurring 
runs, seem to enable those plants that can bo generally raised from seed to 
aooustom themselves to this country, although they may be indigenous to 
very different climates. 

And as grasses and many fodder plants may be frequently removed from 
seed sown, the succeeding are more acclimatised than the preceding genera' 
tion, so that in a few years a race of plants ore produce^that have bcoome 
aeeustomed to the climate, and whilst possessing their several characteristics 
have become hardy here, and have developed qualities that arc not found in 
other species, aud these various differences make them valuable to those 
requiring Such particulars in the plants they cultivate. 

In growing grasses and fodder plants, not only is the constant sncces- 
idon of growth in the diverse species a matter of much importance, as 
growing greater quantities of herbage, but as each species takes up aud 


* Trans. N.Z. Insi IZ„ p. 681. ; and Z., p. 8dS. 
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changes into its tisstios, etnicturos or parts, elements different from tlia 
others, tho animals fed thereon will not only eat tho fresh food with greater 
avidity, but they will digest and assimilate it bettor than if fed upon ono 
kind aloiio, and some will grow, thrive, and fatten quicker upon it. 
further, from tho peculiar habits of growth, and their root and leaf action, 
the different species of grasses will, either in mixed pastures or alone, extract 
from tho soil, the water, and the air, exactly such qualities and quantities of 
tho elements as will build up their own tissues and products, and which 
tlioy alone will bo able to present in that peculiar form to the animals fed 
thereon ; thus, from tho very same fields and farms, the many different 
varieties, species, and genera of grasses, will not only grow and give larger 
quantity than one kind alone, but will present to tlio animals fed on 
this field or farm, a far larger number and amount of chemical 
elements than can any ono or two species, and it does not require a 
very lu'ofound knowledge of physiology and dietetics to understand that 
varieties of food are very beneficial, for though to men and women a beef 
steak, or a vension haunch, may bo very delightful occasionally, yet if 
they had only these all their lives for every meal, they would have to bo 
starved into eating thorn ; and precisely so with our sheep and oatUo eating 
rye-grass and clover all their lives, yet they would thrive much bettor, and 
pay their owners more quickly, if fed on forty or fifty different species of 
grass and fodder plants. It is well known that tho chcoso made in certain 
parts of tho world, cannot bo made elsewhere, and this is because the 
animal banuot obtain tho same food and assimilato its elements in other 
places. For while botanists have found over forty kinds of plants in tho 
fields of L3icost3rshire, Gloucestershire, Huntingdonshire, and Cheshire, 
besides other ^fiacas, and upon any of them tho pedigreo sheep and cattle 
can feed at their pleasure, it is hardly likely that they will thrive and pay as 
well when forced to livo on two or three kinds. And while in tho several 
parts of the earth, whether upon tho Swiss mountains, the Dutch water 
meadows, the wild pastures of the Gape, America, or Australia, the animals 
fed there dovelope certain qualities and excellences, without you can provide 
thorn with the slmo grasses and fodders they will not do the same else* 
where. But in this favourable land of ours here we con, if wo will, make 
those plants grow and thrive upon our fields and pastures, and our sheep 
dnd cattle will benefit by these introductions aud being fed thereon. Kow 
that population is pouring into this Colony, aud the land will have to ho 
more highly tilled and fully worked, it will bo necessary to make tho somo 
quantity of land more profitable and yield a larger return per acre, and 
thpreforo the pastoralist must sow down fifty or sixty species of grasses^ 
vrhoiH) before hp has sown only one or two, and the fonder, if ha wishes to 
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grow moat as well as grain, must largely increase tUo number of liis 
fodder plants; not only must ho grow several kinds of Sovfihums, Maizes, 
Millets, HolcuSf Andropoffons, Panicums, and other such plants in the hot 
weather of summer, and feed his live stock therefrom, but ho must bury 
them in silos, as the French farmers do, for feed in the winter, and at that 
season ho will have the advantage over other parts of the world of growing 
food in the winter itself, by planting those things that will grow favourably 
in the late autumn, the winter itself, and the very early spring. The Sugar 
Beet, the Prickly Comfrey, Cabbages, TurnipB, Swedes, Kohl Rabi, variouo 
kinds of Vetches, winter Oats, Cape Barley, Prairie Grass, and other 
Bfomo grasses, with somo of the best of the indigenous grasses of New 
Zealand added thereto, supplemented by Italian Rye, Devon evergreen Rye, 
several Pons, AnihoJcanthuins, and many other grasses. While the several 
kinds of Achillea, Pentria vinjata, the various salt bushes, Apiwns, Carrots, 
Menthas, Thymes, and Taraxacum will act as condimeiit and medicinal 
herbs to the sheep and cattle depastured on the places where they grow. 

And hero wo must remember the writings and experiences of persons in 
England and countries with as severe a climate, will not servo us, as the 
conditions of our colony and climate are altogether different. The orange, 
the Eiujenia, the guava, and the olive, which cannot bear the winter climate 
of tlio places round Great Britain, will hero grow in the open air, and stand 
our winter frost, as they have done for somo years in my experimental 
ground, is a proof of our milder climate. Wo must therefore experiment 
for ourselves, and thus build up a system of agricultuvo and grazing suit* 
able for the peculiarities of this colony. But without further dwelling upon 
the difference of climate in this country, and tlio necessity of a different 
procedure for farmers and graziers to that adopted in Great Britain, wo 
will now consider a few more grasses and fodders that might bo grown iu 
our fields and farms with great advantage. 

Affrostis solaudri , — This grass is a native of Eastern Australia, is there 
spoken of very highly as of a nutritious quality, it grows there a quantity of 
herbage during the winter season, aiid my experience of it iu my test 
cultivation was, that it was not only good as a winter grass during the cold 
weather in New Zealand, but that from the greater moisture hero, it grows 
father into the summer season as well. It may, therefore, be described as 
A very good permauout pasture grass for autumn, winter, and spring 
growth, and thus is a valuable addition to our permanent mixed pasture 
glasses. There are several varieties which I received from Australia, somo 
better than otlmrs. « 

Apy>gtu stoloniJ'era.-^'K grass found indigenous in Groat Britain, which 
and other writers 04 grasses, brought into x)romiuout notice as a 
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gfftss that would cause cows to produce very rich milk, and was then called 
^‘ butter grass/’ It was much sown and cultivated in Ireland, and was 
there called ** fiosin,** and highly valued ; but during the past fifty years 
the extensive drainage operations have made it less esteemed, and this has 
been brought about by the drains drying the land, and rendering it less 
suitable for its growth, but on damp lands it is very valuable, as my expert 
ments prove to me. Wherever I sowed it, upon damp or swampy lands, it 
gave a very large amount of exceedingly valuable herbage, and was eagerly 
sought for by tho animals, who fattened upon it rapidly. It has proved 
itself a good grass for damp, undrainod, or swampy lands, also along the 
edges of streams, or creeks near ground too moist for other nutritious 
grasses to succeed. 

Brnmus emaryinatns. — This excellent grass should be introduced into all 
mixed pastures, as it grows all through the winter season and withstands 
the ground-frosts that bring so many other grasses to a standstill, while 
its abundant foliage gives an amount of feed during the cold wot weather 
that live stock seem greatly to relish. We may look upon this as a very 
valuable winter grass in those latitudes, and a most useful introduction into 
all moderately open alluvial or loam lands. 

Andropofjon laniyer, — This fine grass is indigenous in the various parts 
of Eastern Australia. When growing it here, I found it began to shoot 
when the warm weather set in, and continued to grow during the summer, 
and seeded in the autumn ; its shoH thickly set leaves were much relished 
by sheep, horses, and cattle, and analysis showed they wi^e nutritious and 
fattening. 

Baauta grois, — The seed of this grass was sont me to test, and upon 
sowing it in tilled loamy soil it came up freely, and shooting out formed a 
thick sward ; its seed ripened in abundance ; this was sown down and 
rapidly covered tlie ground, showing that this climate suited it. It gives a 
large quantity of herbage, and is green hero summer and winter, and if not 
too closely fed or cut down, always shows rapid growth ; stock like it. I 
think it would bo of great benefit mixed with other grasses as it holde its 
own place amongst them* 

Bromm cillare, — This fine fattening gross produces an abundance of 
S^ds that ore as large as those of prairie grass, and though it is of a mote 
spreading habit than prairie grass, it resembles it in general character, but 
possesses the merit over praiiio grass, tliat it will bear feeding by stock 
better, axid is not so easily destroyed, still it is not so well adapted for close 
feeding as some other grasses named, but {proves itself an excellent grass 
for hay. It grows ah the winter and during summeri if tho drought is not 
too (Kmiinned, itgrts afresh af^ 
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Ceratochloa exaliata, — A strong-growing perennial grass ; is nseful for 
introduction into poronuial mixed grasses, as it possesses a peculiar taste 
that causes live stock to select it from other kinds, gives a variety constantly 
growing for them to choose from, and, as it is nutiitious, it is well adapted 
for sowing with other kinds, as it grows late in the autumn and in the early 
spring, when other grasses are not growing. 

Dacttjiia aUica, — This grass has the habit and general character of the 
cocksfoot, but is better suited for stiffer soils, where the DactyUs ylomeraia 
does not so well succeed. It grows all the year, but least in the driest 
weather ; makes quicker growth than the Dartylis glomerata in winter. It 
is a good grass for permanent pasture, and should be sown when the cocks- 
foot is not suitable. 

FesUica aquatica, — This is a grass that should bo sown down along the 
banks of rivers, creeks, streams, and other waters, as it will grow and 
thrive where no other grasses would succeed* It is much liked by stock, 
being fattening and nutritious ; horses and cattle will cat it down to the 
ground, so that during summer not u blade can be seen, but the moment a 
shower comes the grass springs, and on all wet or occasionally wet ground, 
this grass ought to be sown. 

Festuca hillardlerL — An indigenous Australian grass, which I have found 
to be an excellent grass for permanent mixed pasture. It grows iu the 
winter, spring, and autumn, and after every shower in the summer, at all 
•easons of its growth, will seud up an abundance of highly-nutriiious herb- 
age, and is a grass all stock thrive on ; it should be widely introduced. It 
is a producer of abundant seed, and will readily propagate itself if once 
jBurly sown and fairly treated. 

Olyceiia aquaiica, — This fine grass has proved itself with me a large 
producer of seed, by which it sows itself along the water-courses and 
swamps, sending oat an abundance of green leaves all the year ijysU damp 
eitaations, so that the stock, iu places where before only rushes|H|l sedges 
grew» ore able to keep themselves in good condition upon it. It tslhoreforo 
a Tery desirable introduction into suitable places, as one of a mixture , with 
others recommended for such situations, and where grasses suited for dry 
loeaHties would foil. 

Eljfmui arenariue. — ^This grass is on admirable introduction for all sandy 
lauds, as it will help to fix shifting sand, and, with a litUe trouble at first, 
Itm make land available that otherwise would be useless ; having procured 
teed of this EfymuSf I sowed it, and having read the statement of writers, 
was worthless as a herbage plant, was surprised to learn that the 
mA had eaten it down^ and this they have continued to do, 
fliwaei^.they have been allowed to get at it. Upon analysing it^ I wai 
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astonished to find that it contained a considorahio quantity of materials that 
tho digestive organs would bo able to convert into sugar and peptones, and 
that it would pass into their systems as nourishment, so that it is hero not 
only a useful grass to fix sand, and grow where other grasses would not, but 
the conditions of this climate had made it a useful grass for live stock 
on places where other grasses would not live. 

Poa aquatica. — This strong-growing water-grass is another of the useful 
grasses for wet, damp lands where other grasses will not grow, and should 
bo sown as a mixture upon such wet p>laccs, as its season of greatest 
growth differs from tliat of others hero described. 

Poa aquatica of Australia, — This Australian water-grass is very different 
to tho European Poa aquatica^ but, having rooeivod tho seed under this 
name and grown it, I found it a grass that, in damp situations, grow very 
fast in tho hottest summer weather ; it is therefore good to introduce it, os 
its season of strongest growth is different to the other water-grasses* It 
grows scarcely at all during cold weather in this colony, 

Panicum lonfjisitjhim, — This is a grass tliat should bo introduced into 
permanent mixed pasture, as it grows during tho autumn, when many other 
grasses are at rest, and continues here to throw up its singular seed-heads 
far on into the winter. 

Paspahm scrohiculatum is also another very useful Australian grass, 
which grows well with me during the summer, and it would do well if intro- 
duced into permanent pasture ; both stock and sheep like it. The Australian 
variety differs in eevcral respects from tho Paspalum scrohiculatum indi- 
genous to New Zealand. 

PhaloAis bulbosa or P, minor, — This excellent perennial grass produces 
a largo quantity of fine sweet foliage, very readily eaten by stock, and which 
quickly puts tlicm in good condition. It keeps green far into tho winter, 
oven rb||ning its seed-heads in tho late autumn. It is well worthy of 
introdJBn into permanent pastures, and its seeds, whidi are quite as 
large a^ho PhalarU canariensis^ will, if this grass is made into hay, add to 
its nutritious qualities. 

Danthonia penicillata,^k narrow-leaved native grass of Queensland, that 
seems in this climate to have changed its habits, and grows well through 
^iiie autunin and winter, during which seasons its fine green foliage^is picked 
out from tho other grasses and caton readily by cattle and sbeep, and i^ 
useful in mixed pasture from its growing during the season when tho many 
other grassdO arc at rest. 

Fsstncct dimorpha is another of tho grasses that it would be advisable to 
introduce, from its habifc of winter growth, which makoeit of value Hfim 
'4hadial«Mitbandimb 
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Feetiiea dnjmi^a , — This is also a grass that may bo sown with advantage, 
as in the late summer raias, and in the autumn and wintor, it disregards 
the frosts in these parts and goes on growing, sending up its loaves that 
supply a nutritive food to the animals that are evidently glad to get it, and 
which tlirivo thereon. 

Bromus gujanteus , — I received seed of this grass from two different 
sources, namely. Groat Britain and Australia. They appear to possess 
somewhat different habits of growth, although thoir botanical characters 
are similar, the British variety growing bettor in the late winter, and the 
kind from Australia best in the autumn, but both throwing up largo 
quantities of tender succulent food, bearing feeding by cattle w'cll, but must 
not bo too closely cropped by sheep. 'When sown down in permanent 
pasture they add greatly to the quantity of hay, both to its bulk n^well as 
its nutritious qualities*, and can thereloro with advantage bo introduced into 
permanent pastures. 

There are several other bromes, and many other varieties of grasses that 
are suitable for the pastoralist to sow, and which I should like to mention, 
but must wait for another opportunity ; and I will now pass on to those 
plants that will yield fodder to tho farmer and others who may require 
them. 

Tho Symphytum aepernmum (prickly comfrey) has of late years again 
received considoraldo attention, and wishing to test its value in New 
Zealand, I obtained roots of the different kinds from England, France, 
Australia and other places, and having got them, subjected them to test 
culture. They have grown and thriven well, and I have no doubt that this 
climate and tho conditions it will find here, will suit it very well. 1 believe 
it will be a very valuable plant for using as fodder for cows to increase thoir 
milk, for feeding bullocks, horses, and sheep. There are several vaiieties 
have been sent mo, some are more vigorous growers than others, they can 
be easily brought hero in wardian, or suoh*liko cases, with very few failures, 
Hy last consignment was a case containing one thousand small roots, they 
were four months before I could get them in their case. 1 Iiad them put 
in the ground by common labourers, and yet over eight hundred of tljern 
Rre now growing, they have had no watering during warm weather, or other 
il^ficial oarc, as 1 wanted to try what they would do if x^lanted out and left 
,te themselves, and tho result has been that they stood tho driest, hottest, 
and most windy weather, and grow through it all, so that, bearing 
ibis rough treatment without any digging, manuring, hoeing, or other 
Oti^vattug, ai^d yet growing vigorously, they must b3 regarded as able to 
llhknd unlavourable eondltions well) and if, with this treatment, they prove 
Ihat Ihoy ean k4ep a large number of live stock to the area upon which 
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they grow, and make them improve in condition quickly, they may .then he 
regarded as a useful and good addition to our fodder plants, but as I never 
think much of any plant until it has had five or six years testing* it is too 
soon yet to say much in favour of this plant. 

The Proiopis puhescem, or screw bean tree. As soon as I heard this 
plant was considered to be a useful one for fodder, I prooui*ed specimens 
and seed. The seeds vegetated, and the plants arc growing slowly, so that 
in a few years we shall bo able to learn whether it will grow freely in this 
country. I read of a strange test which was applied to try the use of this 
tree. A horse was given all he liked to eat of the pods witli tlie seed in 
them, and he liked them so well that ho ato about four pounds of the dry 
husks or screw pods. The result was what might have been expected. The 
horse ^as found dead the following morning. No doubt the same event 
would have occurred hod the horse been fed with any otlier such dry 
material, and, although the horse’s death was attributed by the writer to 
the poisonous effect of the screw bean, I think it was rather to bo ascribed 
to the large amount of dry husk swallowed, as a horse has often killed him* 
self by eating too freely wheat chaff, bran, or even whole wheat itself; so the 
death of this animal does not prove that the screw bean is poisonous, but 
that too large an amount of dry food becomes injurious to any animal 
partaking too freely of it. But there are better trees of this Pm»opu genus 
than the screw bean, and some of them are found moat excellent fodder for 
horses, and other live stock where they grow, and 1 intend to get them as 
soon as possible and try them here. 

There are also among the plants that are worthy of culture as annuals 
by farmers for fodder to out green, or to dry and make into hay, seveml 
of the millets that will do well here, and yield a large crop pf herbage and 
seed, and that are readily eaten by horses, cattle, and sheep. 

A willet from Queensland I tried. It began to grow in the spring, 
coming up very quickly; by the autumn it had ripened its seed; the herbage 
is tender, succulent, and relished by all stock ; it grows about three foet 
high, shooting out thickly. 

A milUt from France much resemhles the preceding, but beare a 
larger and more ahoudant seed ; it sends out branches from the JoiniSt 
^hioh'also seed ; from the large quantity of seed and its suooulent greeu 
items and leaves, it proves itself a useful fodder*plant« 

MiUim iffamm is another plant that gives a large quantity of seed, and 
as ii vriU grow rindar trees or bush, it might be sown there in the plaoe ^ 
other kinds not suitable ; it also does well if grown with ta^ or, veiolm^ 
and wlm out togeiher can be used as a fodder with great advai^^ 

miam jiilm doss hsrsi and ripens its snpmms ^ 
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feeds, and although if left to ripen, its seecl-stalks are dry, and not so 
nutritious as the Milium efftmiuu yet the very great quantity of seed and 
heavy crop produced to the acre, makes it a plant worthy of culture for 
fodder in suitable places, and in rotation. 

A large variety of Vetches, some of which I obtained from Malta, have 
proved themselves more prolific and of greater forage value tlian either the 
summer or winter vetches more usually grown, both for cutting when 
green and iu the autumn cutting, and burying in pits or silos, as managed 
in France, and in tlie winter digging out and feeding stock on the farms. 
The farmers might greatly increase the numbers of live stock kept and 
fattened on the fann by adopting this plan. 

Chieklin vetches I have found abundant bearers of seed, and a useful 
fbrago plant that all live stock will eat whenever they can get them, and it 
would fatten them quickly. 

Having extended this paper to as great a length as I dare venture to 
trespass upon the Society’s time, although there are so many other plants 
that deserve to be noticed and introduced, yet a notice of them must await 
a future opportunity if the Society should desire it. 


Aet. LIX. — On Pituri, a new Vegetable Product that deserves further Investi^ 
gation. By S. M. Cuel, M.D. 

before the Wellington Vlulonophleal Society, 81st Auguet, 1878.] 

Thb Wellington Philosophical Society being the recognised medium of 
briagiug before the scientific and general public any scientific matter, I 
venture to urge upon its experimenting members the desirability of further 
investigating a peculiar vegetable substance called Pituri, that has lately 
been studied and investigated by myself and others. 

Pituri oonsists of the dried leaves and other parts of plants that contain 
organio elements, and when swallowed by individuals, appears to enable 
them to sustain a severer and more continued exertion than they would be 
able to bear witliout its use. 

It has been long kuown to those acquainted with the habits of the 
aboriginals of Australia, that they used a substance bearing in the different 
tribes different names ; that when they were going upon long journeys over 
Assert tracks, where they would not be able to get food or water, or when 
they w^ about to undertake any unusual exertion, or when, any question 
^ nsomsnt to them would require more mental exertion than usual, or 
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wlion ill shoirt thoy would bj called upon to sustain any severe strain upon 
tlieir moutal or physical power, thoy would then take out of a bag, in which 
thoy oaiTiod it, somo dried vogotablo substance, and would chew or masticate 
small quautilies of it, and would at intervals during their desert travel 
masticate and swallow small portions of this substance, and they could thus 
for days sustain themselves without food, until they could x*oach x^bic^e 
where food, etc,, was again procurable. 

It is farther known that tho individuals of the several tribes valued this 
material very highly, and that they obtained it from a distant tribe, paying 
for it by a kind of barter, and that tlio users did not know the plant from 
which it was gathered. 

The knowledge of these facts had caused vaiious scientific persons in 
Australia — Baron von Miiellcr, Dr. Bancroft, and others — to be very 
desirous to learn more about this material, and to investigate its propei-ties. 

When Mr. Gilmoro upon one occasion was travelling, ho came across a 
tribe who, being remarkable in other respects, claimed to have certain of 
their old men who knew where the Pituri was procured, and the plants from 
which it was obtained. Mr. Gilmore was afterwards fortunate enough to 
procure specimens of tho dried Pituri, and gave portions to several scientific 
persons to experiment with. 

Dr. Bancroft made several very interesting experiments with this 
material, both in its dried state and also with an extract prepared from it. 

Baron von Mueller, having x’eoeived a portion and examined it 
microscopically and otherwise, believed that a considei’able part of the drfed 
substance was the leaf of a small tree or shrub, which he defined as Dubouia 
hopicooiUi, which is indigenous in several of tho warmer parts of Australia. 
Having procured, through tho kindness of Mr. Barley, a supply of tho 
dried Pituri, I was able to investigate it, and to confirm tho results obtained 
by Dr. Bancroft to some extent, which results shall be as briefly as possiMo 
related hereunder, with a view to inducing all who have the means to 
further investigate this very curious, and as it appears, very important 
substance, which promises not only to be a very valuable medicinal remedy, 
but to be what it is claimed the coca of the Peruvians is (Uxe dried leaves 
of the Ei'ythoxijlon coca)^ a nervine and stimulant that sustains function, 
and retards tissue waste. 

Before giving tho results of my experiments with Pituri, it will bo well 
to see what Baron von Mfieller and others say of it. 

The natives of Central Australia chow the leaves otDuhoma hopwadH, 
just HliC tlic Peruvians, and Chilians masticate the leaves of the coca 
(Ef'yihvxtjhn cncu) to invigorate themselves during their long ft>ot-joumoys 
tJxroUj?! the dosert, I am not certain whether the aboriginals of alt diitriots 
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in winch the Pifcuri grows arc really awaro of its stimulating power. Those 
living near the Barcoo, travel many days’ journey to obtain this to them 
precious foliage, which is carried always about by them broken into small 
fragments and tied up in little bags. It is not impossible that a new and 
perhaps important medicinal plant is thus gained. The blacks use the 
Duhouia to excite their courage in warfare ; a large dose infuriates them* 

“ (Signed) Ferd. von Mueixbr. 

“ 15tli February, 

Mr. W. 0. Hodgkinson, writing to Dr. Bancroft on February 16, 1877, 
after giving a description of the localities where ho found the plant, etc., 
flays : — “ The resident natives carry on a considerable traffic in this plant, 
representatives of tribes from other quarters coming to procure it. It is 
used, after being sweated beneath a coating of fine sand, as a narcotic 
stimulant, strictly kept for the solace of the old men, or for occasions when 
long privations have to be endured, or some solemnity performed. * * 

*** ^ When used on tbo march, a portion is put into the mouth chewed, 

until it assumes the form and consistency of a sailor’s quid, passed round 
each one of the party, tho saliva promoted by its use being swallowed. ^ 
# WliGu with Burke and Wills’ expedition, subsequently with 

Mr. John McKinlay, and recently iu tho North West Expedition, I used 
Petchero, or Petury, or Pituri, habitually when procui’able, in default of 
tobacco, and have very often chewed it both in its raw and prepared state.'* 

Dr, Bancroft tried experiments upon dogs, cats, rats, and frogs, and 
gives tho results of its cfifccts upon them : — 

1st. Period of preliminary excitement from apparent loss of inhibitory 
power of tho cerebrum, attended >vith rnind respiration ; in cats and dogs 
with vomiting and profuse secretion of saliva ; in dogs there is retraction of 
the eye-boll. 

2ud. Irregular muscular action, followed by general convulsion. 

“ 8rd, Paralysis of respiratory function of medulla. 

“ 4th. Death ; or 

6th. Sighing inspirations at long intervals. . 

** 6tb. Bapid respiration, and returning consciousness. 

**7th. Normal respiration, and general torpidity, not unattended with 
danger to life. 

** Death is caused chiefly as in tetanus, by excessive contraction of the 
respiratory muscles and suffocation. Pituri does not dilate the pupil when 
applied locally, though dilation is seen to some extent. When given by 
subcutaneous injection, (ho extreme retraction of the eye-ball in dogs is 
vei^ remarkable.*’ Ho goes on to say : — “ In small medicinal doses we 

* This was in a IstUr to the Editor of tbs AustraUau Mediwl Journal, 
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may expect to find the period of excitement and the torpidity to be the only 
marked eymptoms.’* And further he adds: — the medicinal uses of 
Pituri little at present can be said. I have given it in some oases of 
extreme debility, but in doses much too small to enable mo to speak of its 
value. I would expect it to be a tonic nervine, that could be used along 
with alcohol/' 

My experiments with Pituri were mode with the leaves themselves, with 
the infusion, and with the extract of the leaves, and wore performed upon 
domestic animals and myself. The results were somewhat similar to those 
of tile gentlemen herein referred to ; but as I had not a sufficiency of the 
Pituri for a very extensive series of experiments, I used up what I had, and 
am waiting for a further supply before continuing others. The results I 
have at present arrived at are : When the leaves are chewed by a man 
unaccustomed to its use, it excites increased flow of saliva ; a slight dilation 
of the pupil ; the heart's action is accelerated, the beats being increased in 
number by from five to eight in the minute ; a pain in the hind part of the 
head is felt ; the respirations ore reduced in volume ; there is slight nausea. 

These symptoms pass off after a short time. Then is felt increased 
muscular irritability ; a feeling of greater power ; an inclination exists to 
move the muscles in some vigorous manner ; the heart beats stronger ; the 
diaphragm acts more forcibly ; respiration is performed slower ; muscular 
exertion is more easily done, and greater exertion can be made without 
fatigue ; a desire for muscular movement continues for a long time ; partial 
anessthesia of the skin is felt for some hoars ; sense of touch is lessened ; 
no feeling of hunger or thirst is felt, if food or drink is not taken for twenty- 
four hours ; the excretions are decreased in quantity, and chemical con- 
stituents altered ; there is less carbonic acid in the air expired than normal. 

If the extract or infusion is given to animals so that it enters their 
system by the digestive organs, much tlie same train of symptoms is 
observed ; but if it is injected subcutaneously, then the symptoms more 
nearly approach those described from the observations of Dr. Banoroft. 

From such experiments os I have hitherto been able to make, I have 
no doubt that the active principles of the Pituri, acting as it does upon the 
great nerve centres and ganglions, and also on the muscles, increasing the 
irritability of their muscular fibre elements, and while it is acting upon the 
nerves and muscles, the growth of ceils is retarded, and thus tissue change 
if modified and lessened, the individual under its influence being thus able 
to undergo exertion without food, which without it, he could not sustain. 

It is, therefore, one of the few active agents that hereafter will be of 
considerable service to the physician and others, that when properly giv» 
or used, . will le^^ong and preserve life, carrying on.tbe oigainid 
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over the crises of diseases, or enable exertion or effort to be sustained, when 
without it death or very severe disease would ensue. But it will be well 
hero to insist that it be in all cases swallowed, and not used by sub- 
cutaneous injection, as it thus acts quite difiterently in some respects, and 
is modified in others, and would always be better given medicinally in that 
way, than when subcutaneously injected, as when swallowed it is mixed 
with the saliva and gastric fluids, which modify its action, whereas if 
injected under the skin it is absorbed, and acts in a different, as well as a 
more sudden and violent manner. I am not now able to speak as to the 
doses that will be most beneficial, as my supply of Pituri is exhausted, but 
small and repeated doses of the loaves, or a powder thereof masticated, or 
mixed with some liiictus, or in the form of lozenges, so that it will be well 
mixed with the saliva, are the best forms of using it. But as it can bo more 
fully studied, no doubt other facts will reveal themselves with regard to it 
and to its uses and proper place in the materia medica. At all events, if 
these observations cause others to examine this important agent, and when 
it is better known, and health is gained or life is saved by this drug, my 
object in bringing this matter before the Society will be gained. 


Art. lx . — Notes on CUistogamic Flowers of the Genus Viola. 

By Oeoeox M. Thomsok. 
fJRead before the Otago Inetitute^ 14(/i May^ 1878*1 
It is a well-known fact that, owing to the poverty of insect life in these 
idonds^ the number of entomophilous plants, f'.€., those requirii^ iuseot aid in 
securing, fertilisation, is small in comparison with most other parts of the 
world. Hence, also, the comparative want of gaily-coloured flowers, and the 
l^evalence of white, green, and inconspicuous flowers. As every fact 
bearing cm the question of fertilization of flowers gives us additional insight 
into the relations of the indigenous fauna and flora, 1 make no further 
apology for communicating the following notes to tlie Institute. 

ttoe are many plants which two kinds of hermaphrodite 

ftowersi vis., iolerttbly lazge and conspicuous flowers, fitted for eross-fexiili* 
mtHm by means of insechs, and small, closed ones, more or less depauperated, 
Andinmetimes produced underground, fitted only for self-fertilisaticm. These 
laet are known ae deiHogamic (Gr. kleietos, closed ; gamoSf union). In Dar*^ 
latest botanical work, ** On Different Forms of Flowers,** there is 
a hat of fifty4ve genera, certain species of which produce these 
Of ihe ftnus fifteen species are named, which produce, 
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more or leas completely, cleisto^'amio flowers. V, tricolor ^ tlio parent plant 
of our garden pansy, does not produce them, and we find in the above list 
a gradation in the amount of depauperation, which appears to reach its 
maximum in the Indian V, nana. This species, though i)roducing perfect 
flowers in its native habitat in the Sikkim Terai, produced only cleistogamio 
flowers in Calcutta, and in Mr. Darwin’s greenhouse, and this for many 
successive seasons. 

Three species of VMa have been described as occurring in New Zealand. 
Of these I have not seen V, lyalli^ but have examined the otlier two. The 
presence of cleistogamic flowers on these plants has long been known, but 
their structure has not been minutely described, and most people take them 
for buds. 

Viola filicauUa, Hook. f. 

This species boars exceedingly variable flowers, some being only slightly 
depauperated, while others are completely closed. I am strongly inclined 
to think that those plants which grow in open, sunny spots, produce more 
of the conspicuous flowers than thoao growing in hidden and out-of-tho-way 
comers. Clumps of the plant were in many cases gathered from deep 
clefts among rooks, and these were found in most cases to bo covered with 
cleistogamio flowers, but to have few or none of the conspicuous ones. 

The ordinary flowers of this plant are produced on slender peduncles 
from three to six inches in length. 

f \ The petals, which are about twice as long as the sepals, 

I \ are white or pale blue, elegantly streaked with brown and 
J \ yellow ; the lower one being furnished with a very short, 

\ obtuse spur. The stamens are well developed, with a 

\ broad connective, which extends considerably above 

I il anther lobes, and the two lower stamens ore furnished 

IS 1 li I shoi-t, truncate spins. The stylo is long and curved, 

Kl \ n ^ terminated by a quadrangular stigmatio aperture* 

I . JLmJ The cleistogamic flowers arc borne on curved peduncleSi 
very close to the root, from i to 1 inch in length. The* 
^ flowers themselves are very small, seldom exceeding a 
quarter of an inch in length. The sepals are similar in 
VjJ development to those of the ordinary flowers# 

^ The petals are shorter thou and iuolnded in the sepall, 
Spnmdttamni <uul are all regular in shape. The stamenia appear to be 
all represented, but none have the spur. The filaments 
pMUit X as. are narrow, not extended laterally, but prolonged shortiy 
hove tbf anthers to a short, aente The nntbers 

are applied dosely to the pistil, and the poQea 
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while stiil iu the nnther cells, may bo soon omitting their tubes to tho 
stigma. The style is nearly as long as* that of the . conspicuous flowers, 
4., a. order to bring tho stigma within reach of tho 

— ^ pollen, it lies coiled and twisted on tho summit of tho 

® r\ ovary. In some of tho flowers all tho stamens wore 

(l \ \ Y) more filaments except one ; in others there 

y I \ / occurs one stamen with both authors; another with a 
1 J M single author, tho rest being represented by filaments ; 

while others again had tho rudiments of anthers, but 
^ no i)ollon. Tho size of tho pollen gi*ains varied somc- 

^ ^ what in tho two kinds of flowers. In tho large, con- 

^ vS) 82>icuous flowers, the grains a2>2)carod nniform iu bizo and 

2 iu shape, and averaged about length ; 

2, n, SittmexiB from ia the cleistogamic flowers, the larger grains were similar 
1*^ shape and length to those of tho larger flowers, whilo 
2. h, Pollon grains the majority w'cro rounder and thicker, and not more than 
tbo lome x of an inch ia length. 


Viola cnnmnfjhamii^ Hook. f. 

This species, as a rule, flowers earlier than tho preceding. When 
examined by me during the month of Jauuary, it boro abundance of clcisto- 
gamio flowers, whilo the empty valves of their capsules showed that tho 
other flowers had already ripened and shed thcii* seed. Tho ordinary 
flowers are very similar to those of V^fUhaitUs, and arc 2>roduccd on podun- 
cles of similai* length. The cleistogamic flowers are produced on very bhort 
peduuolos, which lengthen in fruit to i or ^ of an inch. All tlm parts 
in these flowers are very small. Tho se2)al^ arc all 2^rescnt, and of tho 
normal form, but tho petals are w'autiug ; tlicir disappearance seems to be 
complete, as there was no trace of their incsenco. 

The stamens are very feebly clovolopcd. Two of lliem have both 
their anthers developed, but these are very small and do net contain 



much i)ollcn. Tho filament is narrow below*, but has its 
upper pai't extended into a hood. These two stamens^ aio 
placed on opposite sides of tho xflstil, and tboii* hoods com* 
pletely overlap and enclose it, their anthers being in contact 
with tho short, obtuse stigma. 

In all tho flowers examined by me, thoro seemed no 
departure from this typo of structure, nor was tlioro (ho 
variability which I noticed iu tho cleistogamio flowers of V, 
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Abt. IjKl,—On the means of Fertilization among some New Zealand Orchids^ 

^ By G. M. Thomson. 

[Head before the Otago hutitute^ 11th June^ 1878.1 
The following notes drawn up from jottings made during the past spring 
and summer, are by no means exhaustive, but may rather be looked upon 
as a small contribution to our already existing information on this interest- 
ing subject. 

Of the eleven genera which are represented in this part of the island, I 
have made more or less lengthened observations on ten, viz. : Eaiina^ Den- 
drohium^ Corysanthes, Microtis^ Caladenia^ Pterostylis^ Chiloylottis^ Lyperan- 
thus, Thelymitra and Prasophyllum, I was not fortunate enough to obtain 
specimens of Gasirodia, which is a very readily overlooked plant. 

Some of my specimens were cultivated, and thus yielded more certain 
information than those which were examined in the wild state. 

One fact which has struck me during these investigations is, that I have- 
hardly ever been able to capture insects carrying pollen on any part of their 
body. Only when examining beds of Corysanthfs have I found insects with 
pollinia. It is possible that the general coldness of the past season, and 
the remarkable scarcity of all kinds of insects, have had a good deal to do 
with this* If this is the case, of course a disturbing element has been 
introduced to some extent into my observations. 

Tribe Epidbndbxsb. 

( 1 .) Farina autimnalis. * 

I have had a large clump of this species in cultivation all summer, but 
owing probably to the want of warmth it only came into bloom towards 
the end of March. It produced abundance of flowers, however, having 
about 1100 on it when examined on 6th April. 

The flowers are only about i of an inch in diameter, white in colotUTi 
with a yellow centre, and with an almost over-poweringly sweet perfume* 
The labellum is 8-lobed, stands nearly erect in front of the column, and has 
its lateral lobes produced forward at right angles to it. It bears two 
strongly marked longitudinal ridges on its sturface, which almost touch the 
sides of the column, and leave a minute nearly square passage to its base* 
There is no nectary, but the tissue at the base of the labellum is easily 
punctured, and exudes beads of moisture. The column is short and ^eot, 
the stigmatic surface very concave, with the viscid rostellum projecting 
prominently forward above it. The anther is terminal and deciduous, and 
enclofies four pyriform pollinia attached in pairs to a short caudicle* 

£rom the position ol the pitfts it f^pwrs to be imposrible that $ 0 ^ 
obidd take place* poUi^d aofi 
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lio very closely ensconced in the anther case. For fertilization by insects, 
however, the parts are very simply fitted. The rostellum with the attached 
caudiole projects to a small point, and is viscid on the edge and uador*surfaoe« 
An insect visiting the flower would insert its head or proboscis into the 
•mall square aperture between the labellum and the column, and iu with^ 
drawing would inevitably touch the viscid surface. The slightest touch 
brings away the pollinia, usually all four, but sometimes only two. Were 
they to bo withdrawn just as they lie on the summit of the column, they 
would hardly bo in the position to strike the stigmatic surface of another 
flower ; but in being withdrawn, the cap of the anther pulls them slightly 
downwards and depresses the caudiole considerably. I repeatedly imitated 
the action with the point of a pencil or needle, and found in every oaio that 
the pollinia came away readily, and wore depressed considerably below a 
right*angle to the surface to which they adhered. In this position they 
were easily placed on the stigma of a second flower. I carefully oxamiued 
91 flowers, and found that the pollinia had been removed from the anthers 
in 41 cases, and remained intact in 50 ; this too in bright, warm weather. 
Of course the plants were not in their native habitat, which might account 
partly for lack of the usual bush^frequenting insects. Those spikes pro- 
minently placed on the plant usually had the pollinia of their flowers more 
or less removed, while those which were buried among the leaves had not 
as a rule been visited. 

Tribe Malaxbjb. 

(2.) Dendi'obium cunninghamiu 

This beautiful orchidlLas its flowers evidently fitted for cross-fertiliza- 
tion. The upper sepal is lanceolate iu form, and is the smallest in the 
whorl. The lateral sepals are broad at the base, and adnate to the 
produced base of tho column. The lateral petals are linear oblong. 
The labellum is widely expanded above the middle, with two small lateral 
lobes, and bears on its face five elevated ridges or plates. It is attached 
to the base of tho column by a short and very elastic claw. Tho column 
stands in the flower exactly like the letter J, being produced forward at the 
base, and terminated by a large green glandular swelling. When the 
flower is open, a small drop of nectar is always found at the base of 
tiiis swelling. The erect portion or limb of the column is rather long. 
The anther is terminal, and encloses four narrow and flattish pollen 
masses, attached in pairs to a strap-shaped oaudicle. Tlie stigmatic 
turfaes is placed slightly below it, and is nearly square. When iu the 
bud, the lower surface is hollowed into a deep pit, and on its summit, 
standing directly in front of the bases of the pollinia, is the rostellum, 
ai this early stage is membranous, As the flower opeus^ the oeUs 
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ot tbo rostollum boeomo oonverietl into a milky and excessively viscid 
eubstonoe, while the whole surfaoo of the stigma seci^etes abundantly a 
clear, viscid matter, and a di*op of sweet fluid is sooreted at the base of 
the column. 

The action of the parts is cxooodingly simple. An insect alighting on 
the labellum weighs it down voiy easily, and thus gains access to the nectar 
at xii base. The elasticity of the labellum, however, tonds to keep it press- 
ing against Iho column, and thus compels the insect to brush against the 
viscid rostellimi. The pollinia arc very easily withdrawn by an upward 
movement, as can bo seen by introducing a neodlo or pencil point, and 
touching the rostellum in withdrawing it, when one or more of the pollinia 
will bo w'ithdmwii with it. The lateral lobes of the labellum and the guiding 
ridges on its surface would prevent an insect reaching the nectar without 
touching the rostollum when leaving the flower *, and any insect entering 
another flower with pollinia on its head, could not fail to leave these on the 
stigma. By insci-ting a fly, this action was easily seen, all four pollinia 
being withdrawn, with their caudiclo glued over the insect's right eye. Out 
of twenty-two flowers examined, only five had their pollinia removed from 
the anther cases, but as the plant was gi'owing on a veranda away from 
its native habitat, this was no ciitorion. I regret that I did not fertilize 
any of the flowers on this plant with their own pollen. Those fertilized by 
XK)lleu from other flowers on iho same plant produced fine capsules. 

Tribe ABETaxTBXiS. 

(3.) Coryf^anthca imcrmilha. 

Both tills species and C. rivularin wore examined by me, but the flowers 
are almost identical in structure, tbo difference not affecting tbo relations of 
the parts. They arc very stiilsing in appearance, owing to their lurid 
puiTile colour, and the long twisted sepals and petals, which give them an 
extraordinary rcsomblanco to a largo spider sitting on a leaf. The upper 
sepal is large, prominent, and helmet-shaped, and projects forward over the 
flowei*. The labellum is lai'go and itivolute, almost scmi-cyliudncal, with 
its external margin fimbriated and expanded downwards into a longish tip. 
It is not attached continuously at its base. On each side of the flower* 
when in bud, a small slit is seen, which widens by an expansion of the 
margin (which is thus caused to arch slightly outwai'ds) into a amali ctroulsr 
aperture. By the contact of the in-tumed edges of tbo labellum^ and the 
overhipping ot the upper sepal, a horizontal apei*turo is left in the mouth of 
the flower, which bends at right-angles a little way in, and opens into a 
tolerably large cavity. Placed quite at the bottom of this is the short, 
tinek column, lying almost horizontally in C, rivahna^ and Soniiw hat more 
orect hi 0. nmmntha. The stigmatk cavity is deep^ and on its posterior 
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margin is the rostellum. This is formotl of largo cells, covered with a very 
delicate membrane. If this bo touched with a bristle, it is almost instantly 
ruptured, and a small, very viscid drop of matter exudes. In withdrawing 
ilio bristle the pollinia ore brought away with it. TliO anther is terminal 
(posterior), and has broad lateral projections. The pollinia arc four in 
number, in two pairs, and in the form of plates. The flowers do not appear 
to secrete any nectar, but when the surface of the labellum is slightly 
punctured, a considcrablo amount of Rwcotisli purple juice exudes, which is 
probably grateful to insects. From the shape of the flowers, it is ncccssaiy 
to out tliom longitudinally to see tUo parts. Looking at the position of the 
anther and stigma, it appears to me almost iinpossihle that self-fertilization 
can take jdaco ; at the same time it is soinewJiat difficult to suggest any 
satisfactory way in which an insect could accomplish cither this or cross- 
fertilization. I presume that any insect entering the flower would have to 
hack out again by the same way as it entered, and in doing so it would 
oomo in contact with the rostelluui, and would remove the pollinia on its 
head. It is also probable tbai, in endeavouring to obtain from a second 
flower any of the sweet juices from the tissue at the base of the labellum, it 
would slightly advance its head, so as to bring the pollinia attached to it on 
to the stigma. Again, it is possible that self-fertilization might bo secured 
by au insect thus getting the pollinia on its head, and then ondeavoiuing to 
push its way down through the small lateral apertures. In doing so, it 
would almost certainly smear the stigma with pollen from the same flower, 
and I have sometimes been inclined to think tljat such did take place. At 
the same time, this would seem like putting an unnecessary difficulty in the 
way of what is usually a very simxflo process, and therefore no great value 
is to bo attached to this idea. 

For a time I could not understand why spiders frequented these flowers 
so much:, but I soon found a sufficient cause. The only insects capable of 
removing pollen whicli were found about tljc flowers w^oro small Djptora — 
probably a species of Cuirx. In several cases these small flies had penetrated 
into tlie tube of the flower, and, in their eagerness after the sweet Juices 
found there, brought their heads in contact with both rosteJlum and stigma, 
and partly owing to the viscidity of these parts, and partly to the narrowness 
and beading of the tube, were unable to withdraw backwards. In some 
£owera insects were thus found still alive, in others they were dead, while 
in tnoay others only portions of them, such as legs, wings, etc., w’ere left, 
the spiders having devoured the rest. In every case in which a captured 
insect was withdrawn from its trap, the pollinia wore removed also, securely 
attached H the front of the iiead. 

1 dosely esomiued 143 flowers, and found that in 47 the jiollinia were 
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•till in the anther cells ; from 90 they had been removed, vrhil& in 0, dead 
or living insects were found glued to the stigma. Of the whole number 
examined, only a small proportion ultimately produced capsules* 

The flowers of this genua will well repay examination* 

(4.) Microtis porri/olia. 

In the flowers of this species the column is protected by a broad, flat 
hood, formed by the posterior sepal and the two lateral petals. The lateral 
sepals are completely reflexod, and lie back against the ovary. The 
labellum is large and pendulous, hanging out from the front of the flower 
like a tongue. It is rectangular in shape, rather longer than broad, with 
the margin crimped and curled, and bearing throe glandular projections on 
its surface. Two of these are situated togetlier near the base, and enclose 
a small depression or pit. This, from its position and appearance, I take 
to be a nectary, but I was unable to detect any liquid in it. The third 
gland is formed by an in^egular wartdike mass of cells, and is situated near 
the apex of the labellum. I have not investigated its functions, nor do I 
know how its presence can be accounted for. The column is very short, 
and stands almost square, this appearance being caused by the wings or 
auricles which stand up on each side. Beneath these is the hooded anther, 
enclosing four pollinia, which lie very loosely in their cells. They present 
the appearance of two masses, but each is composed of a large outer and a 
smaller inner sheet, of a reniform shape, united by their threads to a short 
caudiole. In front of and somewhat below them is the viscid rostellum, 
towards the apex of which a minute white point is visible, which marks 
their point of attachment. The rostellum projects considerably outwards, 
so that the stigmatic surface is placed in a recess. The slightest touch on 
the viscid disc suffices to bring away one or both pollinia, the matter being 
excessively viscid. An insect alighting on the rostellum, and advancing its 
head to examine the glands at its base, would he certain to touch the 
rostellum and bring away the pollinia. These fall slightly by their own 
treight, so that on entering a second flower, they would be in such a posi« 
tion on the front of the insect’s head as to touch the stigma immediately 
under the rostellum. In the first spike examined by me, 82 flowers were 
fully opened, and all but the top one had their pollinia removed. 

Sven when not fertilized by insects however, these flowers ore readily 
self^fertilized, and during the past season this appears to have been the 
case with the great majority. After a time, the pollinia appear withered 
and brown, and somewhat dragged forward from their anther cells, while 
the ovary begins to enlarge, showing that pollination has taken place* If 
such flowers lyre examined oarofliUy, it will he fbund that the pollen grains 
have exuiltcd a jptoat xnass of tubes, whidi penetrate the u]^er of 
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the Biigma) thus ensuring fertilization. I found this to be the case in 
several hundred flowers which I examined. The position of the labellum 
on the miderside of this flower is caused by the usual twisting of the pedicel 
or ovary, which is so common in many orchids. But in young buds the 
posterior sepal is lowest and placed on the side farthest from the axis of the 
spike ; and it is during the gradual maturing of the flower that the twisting 
takes place, so that, by the time it opens, the labellum and x>osterior sepal 
have changed places. 

Tins species, as might bo expected from its facilities for reproduction, is 
one of the commonest plants of the class. 

( 5 .) Caladenia bifolia, 

Chiloplottia traversiit MUeller. 

This is a most abundant orchid in upland districts at an elevation of 
1500 to 8000 feet. The flower is solitary on an oroct scape, three to four 
inches in height. The upper sepal is obtuse, somewhat arched forward, and 
slightly keeled. The lateral sepals are placed under the labellum, and 
extend forward almost horizontally. The labellum is broad ; on each side 
of the expanded portion is a yellow-coloured patch bearing two or three 
brownish spots, while extending from tlie middle to the base are two rows 
of yellow glands. The column is long and erect, slightly winged above, 
and bearing a terminal anther which encloses four polliuia. The stigma is 
roimded and slightly hollowed out, and is placed in close contiguity to the 
anther. The arrangement of the parts is so simple that an insect alighting 
on the labellum and advancing its head into the base of the flower could 
hardly fail to remove the polliuia ; nor could ouo entering with pollen on 
its head fail to leave those on the stigma, for in withdrawing pollinia 
from a flower they ore always slightly depressed by the cap of the anther. 
The pollen of this plant is very incoheront, and the lower surface of the 
stigma projects a little, so that 1 am inclined to think self-fertilization takes 
place in flowers which have not been visited by insects. The majority of 
tho flowers appear to set good capsules, and flowers which 1 fertilmea 
artifloially, produced good full seed-vessels. I examined one sunny day 
twenty-two flowers growing in the open ; of these only three had both 
pollinia removed ; in one the pollinia were removed from one anther lobe ; 
in five others the pollen masses appeared more or leas disturbed; while in 
the rem<|ining thirteen the anthers were untouched. 

(d.) Pterost^lU bankni. 

The fertilisation of the flowers of this genus has been so well described 
hy lijkr. ^Qhe||iemant in the Trans. N.Z. Inst., Yol. Y., p« 852, that 1 cannot 
'nell to itt but my observations on them more than ever induce me to 
that there has bean an unusual scarcity of insect life during the 
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past season. Out of all tlio flowers of tho above species, and of P. graminea, 
examiued, not one had the pollinia removed. The flowers are incapable of 
self-fortiliaiatiou. Certain bxperimeiits made by mo to test whether they 
were fertile with their own pollen were rendered useless by being conducted 
in tho open, whore the flowers were liable to be destroyed. 

The rostellixm of this orchid, when examined in bud, lies in front of and 
between the bases of tho poliiuia, but quite separate from them. At this 
early stage it consists of an oblong, pearly-white body, composed of largo 
rounded cells, flllcd with granular fluid. Tho pollinia stand in a small 
hollow on tho top of the column, and at tliis shigo ai'o attached only by a 
small posterior ligament at their base. 

( 7 .) Chiloglutlie cornuta. 

In this species the flower is solitary, on a short scape, which lengthens 
after flowering, and is partly roverod by an acute, sheathing bract. When 
fully developed, all tho parts stand nearly erect, and thus leave no landing 
place for insects. Tho labcllum is acutely trowel- shaped, with one broad 
central, and several narrow, lateral, longitudinal, puiqde glands. Tho 
column is curved bock at tho base, and then ascends in front of the upper 
sepal. Tho stigmatio surface is large, almost circular, quite flat and exces- 
sively viscid, there being no distinct rostollum. The anther is terminal, 
and encloses four plate-liko pollinia, which are colierent, and are attached 
by their bases to tho upper margin of tho stigma (rostollum). Before the 
flower is open, and while yet almost sesriio, and sheathed by tho bracts the 
stigmatic surface becomes excessively viscid, and smears all the portion of 
tho labellum immediately opposite to it. 1 could not ascertain bow ibo 
pollen got on to the stigma, but in the few flowers I was enabled to examinci 
oil four poliiuia were on the stigma, and tho anther cells wore empty. 

From tho position of tho flow*cr when tho imiiis arc ripe for pollination, 
viz., low down between tho two loaves, from its mcou8|>iouous greenish 
^olour, and tho fact that viscidity is strongest in tho uuo 2 )Cued flowers, X am 
of opinion that this species is exclusively adapted for self-fertilization » Tho 
subsequent lengthening of tho scapa is probably only to aid in tho dispereioti 
of tho seed. 

(8.^ Lyperanihue antarcticue. 

In this orchid iho flowers are solitary, or two on a scape, partially 
ootored by a relatively largo concave bract, and of a green colour through* 
out. Tho x>osterior sepal is lor^o and broad, arched forward, and covcaing 
the column like a hood. The labellum is flat, broadly ovate aud acute, quite 
glabrous, with two lateral and four median ridges* The eoli|pui is b)iMdi 
ionsi»what ^ched forward, and terminated by the acute antbert 
lehiiittfteced above the stigmatio ehatuberi 
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of tlio anther, and is slightly viscid. Tlio poUon-masacs, four in number, 
are very incoherent. From their inconspicuous colour, the fact of their being 
very frequently closed, and tho extreme incoherence of their pollen, I am 
inclined to think that tho flowers of this plant aro always self-fertilized. I 
examined 89 flowers, and found that tho pollinia were j)resent in all of 
them, but in the more advanced some of the pollen was scattered over tho 
stigmas, and the ovaries appeared well-developed. 

Tribe Neotte-e. 

(9.) Thelymitra lonyifoUa, 

Tho fertilization of this orchid is treated of in Fitzgerald’s ‘‘Australian 
Orchids,” and quoted by Darwin. All tho parts of the perianth, including 
the labellum, aro similar in colour and shape. Tho column is nearly erect, 
and slightly hooded at the apex. On its front margin, and a little below 
tho apex, a xw’ojection occurs on each side, bearing a tuft of exquisitely 
beautiful feathery hairs. These are tho auricles or staminodia which 
represent two out of tho three stamens of tho inner whorl, the third being 
the only stamen fully developed. In this flower they form a very con- 
spicuous feature, but I do not know their function, if any. Placed quite in 
at the hack and near the base of the column , arc the two persistent anther 
lobes. In very young buds those contain tho polliuia, but as they approach 
maturity they become attached to the back of the stigma, which stands 
forward a slight distance from the column. Tho pollinia are composed of 
four sheets or plates of white, powdery, very incoherent i>ollen. Tho 
rostellum is hardly viscid at all, nor would this be of any use to tlie plant, 
as it is seldom, if ever, visited by insects. The flowers are seldom found 
open, and as a rule are probably self-fertilized. I presume that tho pollen 
grains emit their tubes to the upper surface of tho stigma, but I never 
succeeded in detecting thicu 

(10.) Prasopkyllum colensou 

The flowers are small and groonish-brown in colour. The base of the 
ovary is sheathed by a short truncate bract ; the vei*y short pedicel is not 
twisted, so that, as in Thelymitra, the labellum appears in its normal position 
above tho flower* All the piirts of tho perianth are similar in form and 
colour. The column is very short and erect, with the anther placed at the 
back. At each side rises a small two-lobed appendage, representing a 
stamittodiam or imperfect stamen about half tho height of the column* 
^fho siigmatio surface is broadly triangular, and is protected in front by the 
IftbeUum, and latterly by the staminodia. Tho pollen groins are usually 
fmtA adhering to ttie back of the stigma, some on its upper edge. When 
eiisii!l^^ ennder the mibroacope, some of these were found to have 
emitted a mass of short tubes* The pollinia are two in number, and the 
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pollen grains forming them are bound togetlier into small wedge-shaped 
masses. The flowers are somewhat sweet-scented, and though dull-coloured 
are tolerably conspicuous, but there appears to be no trace of a nectary. 
Ncn: from the position of the parts is it very probable that an insect could 
remove the pollinia, so as to place the loose, incoherent grains on the 
stigma of another flower. The species is evidently well fitted for self- 
fertilization. In nine spikes examined by me, containing altogether 75 
open flowers, only four appeared to have the pollinia partially removed, 
and, oven in these, pollen grains were adhering to the stigma and anthers. 

Imperfect as the foregoing notes are, they still point to the correctness 
of the general principle that whore it is advantageous to a plant to have its 
flowers cross-fertilized by pollen from another plant, there we find agencies 
for attracting suitable insects. Thus Earina has conspicuous flowers, sweet 
scent, and succulent tissue at the base of the flower ; Dendrohium has showy 
flowers and a tolerably perfect nectary ; while Corysanihes has conspicuous 
flowers and sweet juice. In all three, assistance fron^^ insects appears to be 
absolutely necessary. Again, Caladcnia, which appears to bo fitted for both 
means of fertilization, has tolerably conspicuous flowers, while Mia'otis^ 
which is similarly favoured, has the rudiments of a nectary, but the former 
would seem to be more dependent on insect aid than the latter. In Vtsro* 
siyUs there seems to be nothing to attract insects, as the flowers are green, 
and, as pointed out by Mr. Cheeseman, do not appear to secrete any nectar, 
nor do they have any decided scent. Yet in none of the New Zealand 
orchids are the appliances to secure the desired end so perfect or so complex. 
In this plant only one species of insect appears adapted to each particular 
species of the genus. It would be interesting to discover whether this 
applies to other New Zealand genera. In those genera which are almost, 
if not altogether, exclusively self fertilized, no special provision for attracting 
insects occurs, if we except the handsome perianth of Thslymitra. 


Axt, LXn . — Description of a new Spades cf Ooprosma^ 

By D. PxxanB, M.A. 

y^ead before the Otago Institute^ Bth October, 1878.] 

Ooprosma virescens, Petrie. 

A cdETACT shrub, six to ten feet high, with numerous interlaced, slender^ 
tortuous branohes and twigs and greenish glabrous bark; leaves glabrous, 
membranous, elliptico-spathnlate, quarter of an inch long or less, in dis^ 
tiohous iascleies cku the twigs; stipules connate, forming a idiort two« 
lobad ^be around the twigs* 
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Male flowers terminal on tlie short lateral branolilets, in fascicles of 
three or sometimes more ; each fascicle enclosed at its base by a cupular 
involucel, apparently formed of metamorphosed stipules ; calyx short, 
cupular, with four or fewer short blunt lobes ; corolla belhshapod, four- 
partite almost to base ; stamens oxsortod ; the fascicles of male are often 
on twigs destitute of leaves* 

Female flowers terminal on the short lateral branches, usually solitary, 
but sometimes two or three together, with a four-lobcd tubular more or loss 
ciliated involucel enclosing the calyx ; calyx tubular, indistinctly four- 
lobed at the ciliated raai’gin ; corolla four-partite to base ; the lobes narrow, 
oblong ; styles papillose, twice as long as the corolla lobes ; drape not seen. 

Habitat : Dunedin, Water of Leith, Vauxliall, Saddle Hill, where it was 
first gathered by Mr. A. G. Purdie. 

The species belongs to the group with fascicled female flowers, and is 
very distinct and well marked in its characters. It appears to be closely 
allied to another undoscribed species growing near Dunedin, and forming a 
link between it and C, rotundi/olia. 


Abt. LKIlL^Deseription qf a new Species of Celmisia. By J, Buobakan. 

Plate XVIII. 

{Read before the Wellington Philosophical Society, lltA January, 1679.J 
Celmisia cordatifolia, n.s. 

Lbavxs entire, with the petiole 6-8 inches long, 2 inches broad, obtuse or 
acute at tip, and cordate at the base, thickly covered below with rusty 
brown tomentum, glabrous and dull green above in old leaves, and in young 
leaves sprinkled with white silky hairs, which are more abundant at base 
and on midrib ; petiole and petiolar sheath ribbed, covered and fringed with 
pale brown tomentum ; inner surface glabrous, purple. Bcape 10-12 inches 
high, with long linear bracts, the whole covered with rusty brown 
tomentum, which often disappears on the bracts after flowering, leaving 
terminal tufts. Head It inches in diameter ; involucrol scales numerous, in 
two series, outer series with terminal tufts of rusty-brown tomentum ; rays 
narrow, i inch long; pappus t inch long ; aohene large, glabrous. 

Collected by Mr, A, McKay, January, 1879, on Mount Starvation^ 
Kelson, 
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Tbh BpecieB, in its general appearance, ebowB an evident relationship 
to Celmisia travej'aU, hut the cordate leaves which present the first depar- 
ture from the normal leaf-form of Cehnwa, is thou<^ht sufiioient to constitute 
a now species. 


DESCBIPTION OF PLATE XVm. 

Plant two^thirds natural size ; head past flowering. 

1. Female floret of ray. 

2. Heimaphrodlto floret of disk, with achene and pappni, 

3. Pappus hair more magnifledt 


Abt. LXrV * — Notice of a new Species of Pomaderria (P. tainui.) 

By Dr. Hector. 

before the Wellinrjton Philoiophical Society, llth January, 1879.] 

The tree which I have to introduce to the Society was discovered during 
my recent visit to the Mokau district, under circumstances of some interest 
beyond the mere botanical importance of a new addition to the flora of the 
country. It is a very local plant, being confined to about an acre of ground 
on a spur of the low sandy hills that extend along the coast, between the 
Mokau and the Mohakatina rivers. 

The peculiar habit of the tree first attracted my attention, having a 
resemblance'to a clump of apple trees, so tliat at first glance I thought it 
to be an old orchard or cultivation. I afterwards was much interested in 
hearing from the natives that a peculiar tree was growing on the spot where 
their ancestors fii'st camped when they abandoned the Tainui canoe, in 
which they came from Hawaiki, and that this tree had sprung from the 
rollers or skids and the green boughs that were brought as flooring to the 
great canoe. On my doubting this, they offered to take me to the place, 
ahd if I could not recognise the tree as being found elsewhere in New 
Zealand, they wCuld consider it as proof that the tradition was correct. 

To my surprise they took me to the clump of trees I had previously 
obsemd, and as it is certainly quite distinct from any plant hitherto 
described from New Zealand, the tradition receives a certain amount of 
confirmation ; and I need hardly point out that if it were true, and we 
could hereafter determine the original habitat of this tree, it might givu 
us a due to tte whereabouts of the mythical Hawaiki, or Urn place whence 
the origini^y migrated to New Zealand, 
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The following desorlption of this plant indicates it to be closely allied 
to Pomadenis apetala, LabilL, which is a native of Australia and Tasmania; 
but as it differs in its growing to a much larger size — that species being a 
mere shrub like the kumera-hau ( P, dliptwa ) of Now Zealand, whereas 
the tree now described grows to a height of 20 feet, with large stems 6 or 0 
inches in diameter — I have thought it bettor to distinguish it by a speoiffo 
name, and have ado])tod that by which it is known to the Maoris. 

Pomadcrris iaiuuif n.s. 

A small shrubby tree, 20 feet high, with numerous irregular branches •; 
smooth brownish-grey bark ; young branches and under side of leaves 
covered with white stellate tomcntum ; leaves 2 to 8 inches long, elliptic- 
oblong, obtuse at both ends, irregularly crenulate, glabrous and dark 
green on the upper surface, with distant stellato bases on young loaves, 
principal veins very prominent, buff-coloured. Flowers small in open thyr- 
eoid panicles, leafy at the base, buds nearly globular ; calyx about lines 
long with stellate leaves, the tube being very short ; petals 0 ; anthers ti|)ped 
by a small gland ; styles divided to the middle with club-shaped, almost 
capitate stigmas ; capsule not seen. 

Habitat: Sea Coast, south of Mokau Biver, In flower 5th Dec*, 1878. 


Abu. LXV.~^4 Description of two New Zealand Ferns^ believed to be new to 
Science, By W. Colenso. 

before the Hawke Bay Philosophical Institute, lith October^ 1878.] 

• I. Cyathea. 

Cyathea polyneuron^ sp. nov. 

Tru}ik stout, 12-15 feet high (garden plant 12 years old, 6 feet high, 8 
feet in oiroumferonoe under bases of fronds, and 2-6 at one foot above 
ground), densely covered with long black hairs, and marked with soars of 
fallen fronds. 

Fronds (garden plant), 10-12, ample, grass-green colour above, paler 
below, gracefully drooping, 10-12 feet long, 4 feet 6 inches broad (in 
middle), oblong-lanceolate, mombranaceous when ffrst expanded, afterwards 
sub-ooriooedus, tripinnate, glabrous above, floccosely hairy and woolly on 
veitis and veinlets below. 

8t^e$ stout, 12-15 inches long, 8-9 inches in girth at base, murioated, 
of a dark mahogany colour below and light yellow'-greun above, regulaily 
anarkod with a light-coloured straight yet broken line running on both sides 
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from pinna to pinna tlie whole length of the stipe and rachis, each mark or 
dash, 6~8 lines long, having an interval or break of 1-2 linos ; densely 
covered with long brown shining linear scales lJ-2 inches long and nearly 

1 line wide nt the base, curved transparent acuminato and pointedi 
beautifully and regularly marked, with finely serrulate edges, and having 
beneath them a thick rough plushdiko undergrowth of blockish-brown 
shining finely barbed or jagged hairs. 

Uachis and subrachis muricato, also densely covered with a thick coating 
of short dark plush-liko hairs, which easily rub off ; above, together with 
the costa and costules densely hirsute (dark) and woolly (light-coloured). 

Pinna alternate, 23-26 jugate, oblong-lanceolate, petiolato, (central) 

2 feet G inches long, 10-12 inches broad, 6-7 inches distant (lower 10 
inches) on rachis. 

Secondary divisions or pinnules alternate, 80-82 jugate, linear-oblong 
aouminato and sub-caudate, 5-6 inches long, l-lj^ inches broad, petiolato, 
pinnate, thickly covered below with jagged acuminate shining silky light- 
coloured scales t each being curiously sprinkled with very long dark- brown 
hairs. 

Segments alternate, 80-82 jugate, close set, linear, sub-falcate, orenately* 
serrate, 9 lines long, 2-8 lines broad, widest at base, lowermost sub* 
pinnatifid petiolate and auricled downwards, barren ones broader, deeply 
serrate or sub-pinnatifid. 

Veins very numerous, conspicuous and translucent, bi-pinnately branched; 
venules 10-12 in each lower lobe, and running quite out into the margin. 

Sori numerous, crowded, 12-16 on a segment, one on each lobe ; invo- 
lucre globose, transparent green and hyaline at first, afterwards light-brown, 
splitting irregularly. 

This tree-fern is a fine and graceful species ; one that at first sight, and 
without examination, may be easily mistaken for C, medulla ris, which it 
much resembles, — but differs from that species in its general hairiness and 
and woolliness, in its larger size of frond (breadth, etc.) and richer appear- 
ance, in its pleasing grass-green colour, its truly pinnate segments, its 
peculiar hairy scales and its numerous pinnate veins, — these last two marks 
being its speqific characteristics, and its very numerous veins or venules in 
a lobe, the origin of its trivial name. 

I have known this fern for some 10-12 years at least. In 1865-8 I 
found a young plant growing hero on my ground (Sciude Island, Napier) 
among the common fern (Pteris esculenta), and removed it to my garden, 
wheto it has done exceedingly well, although last summer it stiffered from 
the very long drought. At first, and for some years, I had supposed it to 
be Cyaihea msdullaris, but for tbe last four years, during which it has borne 
femt abundantly, I have believed it to be a new and dietinct apeoies; hariug 
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also obtained specimens of similar plants from the eastern slopes of the 
Buahine Mountain forests, as well as from smaller woods near the sea on 
the oast coast. 

In general appearance this species is by far the handsomest of our 
(known) Now Zealand Tree-ferns, its ample fronds having much less 
rigidity than those of the other larger species. Of my garden-plant the 
fronds shoot early in spring, and grow remarkably fast, at the rate of about 
4i inches longitudinally per diem ; the outer ones, however, die rather early 
in summer, owing, I believe, to the extreme dryness of the soil on the 
limestone hill where it is growing ; and, in dying, their very largo and thick 
stipes bend down abruptly at a few inches above theii’ junction with the 
trunk, but not so as to bring the withered fronds neai* to the plant. 

II. Utjienophyllum. 

HiffnenophijUiim erect o-alaUnn^ sp. nov. 

Plant terrestrial, sarmentose ; rhizome glabrous ; roots and rootlets densely 
villous with long dark-brown hairs. 

Frond membranous, bright grass-green colour, 8-4 inches long, 2-8 inches 
broad, mostly decurved or bent, somewhat ovate, tiipennatifid ; main rachis, 
and also secondary rachiscs winged throughout ; wings very much crisped and 
narrowly undulated and vertical, situated nearer to the upper surface and 
so giving a sulcatod appearance. 

Stipes distant from each other on rhizome, cylindrical, stout, woody, 
wiry, irregular, bent and curs^cd, 4-5 inches long, always longer than the 
frond, light coloured, slightly winged above, wings decreasing gradually 
downwards for 1-2 in. 

Segments pinnatifid ; lobes narrow, very close together, obtuse and entire. 

Involucres on lateral segments, rather largo, sub-orbicular, open, free, 
lips toothed ; sori semi-exserted and coloured red. 

ThU forn is naturally allied to II. demmum (although that is a very 
xnuoh^la^er species), but in several respects it differs from it, — not oven 
belonging to the same (artificial) section ; of which Sir J. Hooker says : — 
‘♦Frond pinnate below, stipes mt winged, rachis winged above only," 
(Handbook). In all which characters our fern widely differs ; also, in. its 
smaller sise, colour, closeness of segments, involucres, clusters of sori, etc., 
etc* The peculiarity of its being almost vertically winged gives it a striking 
appearance, whicli, together with the bright light-green of its frond, and the 
red colour of its large clusters of prominent sori, catches the eye at first 
sight, in its fresh state. Fruitful fronds, however, are rather scarce. 

Hab : Growing diffusely among roots of trees in dry forests near Norse- 
irood (Forty-mUe Bush), Hawke Bay, 1870 ; and again, 1878 . 
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Abt. LXVI. — On the Occurrence of the Australian Ocmis Poranthera in New 
Zealand. By T. F. Cheeseman, F.L.S. 

[Head before the Auckland IneiituU^ lOt/t June^ 1878.] 

A FEW montlis ago, wliilo examining the vegetation of the upper port of 
the Moitai Valley, near Nelson, I observed in one or two localities a small 
Euphorbiaceous plant, which, on examination, proved to belong to the 
Australian genus Poranthera. On referring to Bontham’s “ Flora Austra- 
liensis,’* it became evident that P. microphylla, Brong., the most widely- 
diffused species of tho genus, approached in most of its characters to my 
plant ; but as it, with all the other species, was described by Mr. Bentham 
as having tho leaves alternate, while my specimens all had opposite leaves, 
I concluded that I had before me a new species of the genus. My friend 
Baron Mueller, however, who has done me tho favour of examining a series 
of specimens, informs me that although all writers describe the leaves of 
Poranthera as alternate, P, microjyhylla “has not rarely some, and very 
seldom all the leaves opposite,” and that he can find no characters to dis- 
tinguish tho New Zealand plant from tho Australian. In this opinion, after 
examining a number of Australian specimens kindly forwarded by Baron 
Mueller, I now concur. As some little interest is naturally attached to the 
addition of a new genns to the New Zealand flora, I subjoin the following 
short diagnosis : — 

Poranthera microphylla^ Brong. in Duperry Voy. Coq. Bot. 218, t. 50 B ; 

Bentham, Flora Australiensis, VI., 50. 

Perfectly glabrous ; stems slender, branched, prostrate at the base, 
ascending towards the tips, 6-9 inches long ; leaves opposite, or rarely the 
upper ones alternate, linear-obovate, obtuse, gradually narrowed into the 
rather long petiole, i to ^ inch long, margins usually slightly recurved. 
Inflorescence composed of terminal, short and dense bracteate racemes; 
bracts linear-subulate, lower ones longer than tho flowers ; flowers minute^ 
white, monoecious. Male flowers : calyx divided into 5 segments ; pet&ls 5, 
minute, linear-subulate, each with a large green gland at its base ; stamens 
5 ; rudimentary ovary composed of throe clavate bodies. Female flowers 
rather larger and on longer pedicels ; calyx and petals the same as in 
the males ; stamens 0 ; ovary depressed, 6-lobed, 8-celled, each cell with 
two ovules ; capsule separating into three 2*valved cocci, the whole falling 
from the persistent axis ; seeds granulate. # 

Hob : Among clumps of Pimelea gnidia in the Fayus forest, Upper Maitai 
Tallej, Nelson— Adams and T. F. Cheeseman. In Australia the species 
ranges from Port Darwin to the south of Tasmania. 

Had my specimens been gathered near to cultivation/ or had they been 
found aasooiated with naturaUsed plants, the species might have be^ looked 
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at as an immigrant merely. As it is, the retired nature of the locality, and 
the absence of naturalized species, save one or two of early introduction and 
wide diffusion, are altogether against this view. I also searched in vain for 
tlie plant in the immediate vicinity of Nelson, where introduced species. are 
80 abundant. A further argument in favour of its being indigenous lies in 
the fact that in Australia opposite-leaved forms are decidedly rare, and 
would be by no means likely to be introduced. 

The Maitai Valley appears to be well worthy of a careful exploration. 
Among the plants noticed were Metronderos colensoi^ Myrtus ralphiiy Myrsim 
montanay and PhyUocladus trichomanoidcs. I have been unable to find any 
previous record of tlio occurrence of these species in the South Island. 
Oleana forsteri occurs in the lower part of the valley. Pittosporum riyidumy 
Myrtus obcordatUy Scutellaria novm-zealandiafy Pimelea gnidiay are all not 
uncommon. Among ferns Aspidium oculatum and Botrychium ternatum 
var. disssetum deserve special mention. 


Abt. LXVn.—iVbtictf of the Occurrence of Juncus tenuis, WUld.y in New 
Zealand, By T. F. Chebsbman, F.L.S. 

[Head before the Auckland Institute^ 1th OetoheVy 1876.] 

Bikcb the publication of the ** Handbook*' several species of Juncus have 
been added to the New Zealand Flora — two of which, J, glaucusy L., and J. 
lamprocarpusy Ehr. — aro well-known European plants. I have now to 
record the discovery of Juncus tenuisy Willd., also a common Central 
European and North American species. My specimens were collected in 
January, 1878, near Omano, about 28 miles above Kaihu, on the Northern 
Wairoa Biver. The plant was abundant in some marshy ground not far 
&om the bank of the river; but curiously enough, during the hurried 
examination I was able to make of the Wairoa district, I did not observe it 
cither higher up or lower down the river, although suitable localities arc 
sufficiently abundant. 

• So many European plants are becoming naturalized in the colony that 
additional evidence will be required before Juncus tenuis can be included in 
the list of our indigenous species. It certainly seems improbable that a 
l^aut with such a wide range in the northern hemisphere should be found in 
New Zealand alone in the southern ; but too much stress cannot be placed 
on this argument, as a precisely similar case exists in Carex pyrenaicay which 
no one doubts being a true native of New Zealand. It must be borne in 
mind that our plant is not a native of any part of the British Islands, from 
Whenoo the majority of our naturalized species are derived ; and the locality 

a28 
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in which it was found cannot be said to be one in wliioh new introductions 
wottld bo sought for, or even expected. In any case, whether native or 
naturalized, its occurrence in New Zealand is remarkable. 

Juncus tenuis can be distinguished from any of the New Zealand species 
by its slender, wiry cuhna, J2-18 inches high, leafy at the base only; short, 
channelled, almost setaceous and flaccid leaves ; open terminal panicles ; 
and lanceolate acute perianth segments, which are one-third longer than 
the broadly ovoid obtuse capsules. 


Abt. LXVm. — Notice of the Occuirence of the Genus Syllinga in New 
Zealand. By T. F. Cheesbman, F.L.S. 

[Read before the Auckland Institute^ l^th November^ 1878.] 

Ma. Thos. Ball, of Mongonui, has kindly forwarded to me for determination 
some specimens of a sedge which I identify with Kyllinga monocephaUit 
Eottb., a species of wide distribution in tropical regions, but not hitherto 
recorded from any part of New Zealand. Mr. Ball informs me that the 
plant is abundant in some marshy ground on the north side of Mongonui 
harbour, but has not been noticed by him elsewhere in the district. Bo far 
as I can judge from the information supplied to me, the plant appears to 
be truly indigenous ; indeed, it is precisely one of those species which might 
naturally be expected to occur in the northern extremity of the island, not 
yet completely explored in a botanical point of view. Its existence there 
is quite in harmony with what we know of plant distribution in New 
Zealand, there being several tropical forms confined to the district between 
‘Whangaroa and the North Cape, as Hibiscus diversifolius, Cassytha panictdatat 
and Ipomcsa tubereul^ta, 

Kyllinga can be distinguished from the other genera of Cyperaoem 
indigenous to New Zealand by the compressed one-flowered spikelets, 
densely clustered in globose, usually solitary heads, surrounded by a leafy 
involucre. The following description will enable the species to be recog« 
nised: — 

Kyllinga mnoeephala^ Bottb, 

> Bhizome creeping; culms erect, 8-12 inches high, leafy at the baM 
only; leaves narrow linear, fiat, scabrid towards the points; involucra 
8^*leaved, spreading. Heads solitary, globose, pale ; spikelets compressedi 
l^owered ; two lower glumes minute, two upper nearly equal, ovatedanoeo* 
latOi sbarpfy keeled, mucronate, about 7-nerved ; stamaus 2 ; nut broi^y 
fln^ punotatei much shorter than the glumes ; style 2^fid« 
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K. monoeephala has a wide range. It is found in the wanner parts of 
Australia, and is abundant in. the Fiji, Tongan, Samoan, and Society 
Islands, and elewhero in Polynesia. It also ranges through tropical Asia 
and Africa, and probably through a considerable portion of America. I am 
not aware that it occurs in Europe. 


Aar. LXIX . — List of Plants collected in the District of Oharito^ Westland, 

By A. Hamilton. 

[Read before the Wellington Philoeophieal Society^ lltft January ^ 1879.] 

Tbb area over which the following plants were collected may be defined as 
lying between the Waitaki and the Waiho rivers, and extending back to the 
foot of the ranges. I much regret that I was unable to devote any time to 
the Alpine flora, the highest point on which I collected being a short dis- 
tance up the Francis Joseph Glacier. Most of the specimens were collected 
on the shores of the lagoon, which extends from Commissioner’s Point to 
the town of Okarito, and round which are found many plants of interest, 
many of them apparently very local. The only place where I found Hyinoio* 
phyllum minimum was on the rocks round Commissioner’s Point, and H, 
armstrongiif and Lycopodium ramulosum appeared confined to a small cluster 
of gullies at the back of the town. Ferns were most plentiful in the low 
damp bush at the head of lako Mapourika and on the line of the Okarito- 
Bowen Boad, above the forks of tho Okarito river, the most attractive being 
the magnificent Leptopteris superba. Although cattle have now been for 
some years in the bush, the general character of the vegetation is unaltered. 

Mr. Fork has very kindly identified my specimens, a list of which is 
subjoined, and I trust that at some future day it may be supplemented with 
a more bompleto one, as I was compelled to leave the best parts of the 
district unvisited. The collection was made in 1877. 


ZUnunculacbjb. 

ClemaHs parvijiora^ A. Conn., var. 
trilobata, 
hessasepala, DO. 

Memuncuius rivularist Banks and Sol. 
13, suhfixdtans 
subscaposuSi Hook, f, 
hirtust Banks and Sol. 

. OBUCxraBA. 

Oatdanme Mreuta^ h, 

9 


VlOLABIBjfil. 

Viola filicauliSf Hook. f. 

Melicytus ramifloruSy Forst. 

Cabyophylu^cb JB « 

Spenjularia rubra^ Pors., var. marina, 
*5* Silene quinquevulneraf L. 

^ Cerastium viscosum, L. 

^ Polycarpon tetraphylluni, L. 

POBTULACBSC. 

Montiafontanaf L* 
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MilLVACBilS. 

Pla^ianthua bctiiUnus^ A. Cunn. 

It/ulHij Hook. f. 

TrLiAOSje. 

Elmocarpita hookeriamia, Raoul, 
Ariatotelia colenaoi^ Hook, f, 

Gsbanuobje. 

Oxalis comiculata^ L« 

OLAOIKEiB. 

Pennantia coryinboaa, Porst. 
CoitlAXlIEJS. 

Coriar^ia thym\folia^ Humb, 
rmcifolia^ L. 

Heguminos^. 

* Tri/olium minus, Sm. 

Sophora tetraptera, Aiten. 

Cannichelia odorata, Col. 

Rosacea. 

Rubus australis, Porst. 

Poteniilla anserina, L. 

Oeum parviflonim, Cann. 

Aema aanyuisorha, Yahl. 

SAXlFBAOEiE. 

Weinmannia racemosa, Porst. 
Quintinia serrata, A. Cunn,, var. /J. 

Db08EBAC££. 

Drosera hinata, Labill. 

spathulata, Labill. 

Halobagea. 

Hahragis depresaa, Hook. f. 
alata, Jacq. 
micrantka, Br. 

Idyriophyllum varuefolium ? Hook. f. 

pedunculatum, Hook. f. 
datiikmdes, Gaudich. 
Ounnara monoica, Raoul. 

demiflora, Hook. f. 

Mtbtacsje. 

Leptospsrmum scoparium, Porst. 
Mstrodderoa acan^na, Banks and Sol. 

lucida, Menzies 
Myrtua pedunculata, Hook, f, 

Onagbabxbjs. 

Euehia txcoriicata^ Lin. f. 

EpiloUum rotundifolium, Porst. 

aldnoidea, A. Cunn. 
nummuiarifolium, A. Conn. 
mdartcoauhn, Hook* 
palUdiflorunif Sol, 


TJnBELLIFEIUB. 

Hydrocotyle moschata, Porst., var.-— . 
asiatica, L, 

novm^zealandice, DO,,var.— . 
Crantzia lineata, Nuttall. 

Eryngium vesiculoaum, Labill. 

Angelica gingidium, Hook. f. 

Apium fili/orme, Hook. 

Abaliacejs. 

Panax simplex, Porst. 

colensoi, Hook, f. 
edgerleyi, Hook. f. (young) 
crassifolitim, Done and Flanoh. 
sp. — (young state). 

Coene/e. 

QriseLinia lUtoralis, Raoul* 

Rubiace^. 

Coprosma fatidissima, Porst, 
robust a, Raoul. 
tenuicauHa, Hook. f. 
lucida, Porst. 
parvijiora, Hook. f. 

Nertara depreasa, Banks and Sol. 

dichondrafolia, Hook, f, 
Asperula perpusilla^ Hook, f, 

CoMPOSITiE. 

Olearia ilicifoUa, Hook. 

virgata. Hook. f. (var,) 
nitida. Hook. f. 

Celmiaia longifoUa, Cass. 

bellidioides, Hook. f. 
Lagenophora forsteri, DO., et var. 
Cotula coronopifolia, L. 

perpuailla, Hook. 

Craspedia fimbriata, DC. 

Caasinia vauvilliersii, Hook, f, 

Raoulia tenuicaulia, Hook, f. 
Onaphalium luteo^album, L. 

involucratum, Porst. 
hellidioidea, Hook. f. 
JiHcauU, Hook, f, 

Senaeio lautua, Porst. 

Taraxacum dma4eonia, Desf. 

CAMPAKtTXJlCBJE, 

Wahlenbergia aaoiaola, A. X)0« 

Lobelia ancepa, Thunberg. 

Pratia angulata, Hook. f. 

Salliara radioana, Cav. 

HmtoBJB., 

OaulUufia anii^oda, Porst.| 
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Erice^ ,^eoniiniietL 
Cy abodes arerosa, Br. 

Leucoyopon frascri^ A. Ciinn. 

PRIMULACE-#-:. 

Sawnlus repcnSf Pern. 

* Anagallis arvemU, L. 

APOCYNEiB. 

Parsomia rosea ^ Raoul. 

albiflora^ Raoul. 

CoNVOLVULACE^ . 

Convolvulus tuffuriorum^ Porst. 
septum, Linu. 

Cuscuta densijlora, Hook, f. 

SoLANR/E. 

Solanum aviculare, Forst. 

ScROPHULABINE,® . 

Qlossostiyma elatinoides, Beutli.? 

A doabtful identification in the absence 
of flowers or fruit. 

Veronica hjalli, Hook f. 

linifolia, Hook. f. 
l<Bvk, Benth. 

Mimulus repens, Br. 

Euphrasia revolnta, Hook. f. 

LentibulariswE. 

Vtricularia monanthos, Hook. £. 

VERBENACEiE. 

Myoporum latum, Forst. 

Labiate AS. 

Mentha cunmnyhamii, Benth. 
PABONTCHIEiB. 

Sclef^anthus hiflorus. Hook. f. 
POLYGONSAE. 

Muhletthickia complexa, Meisn. 

adpressa, Lab. 

Rumex acetosella, L. 

Laurineas. 

Hedycarya deniata, Forst. 

Tbymelej!;. 

Pimelea prostrata, Vahl. 

Guptjlifsrrb. 

Fayus/usca, Hook. f. 
solandri, Hook, t 

PxfERAOEJB. 

Piper excehum, Forst. 

OoNXPERAB. 

Podoearpus Mara, A. Ounn. 
Ddtrydium eupressinum, Sol. 
Pkyl^ladus alpinus, Hook. f. 


Obchideje. 

Karina autmmialis, Hook, f, 
Dendrobium citnninyhami, Lindl, 
JtoIbojihyUuni pyymaum, Liudl. 
Corysantkes rirniaris, Hook, f, 
oblunya, Hook, f. 
Microtis porrifolia, Bpreng. 
FrasophyJlum nudum, Hook. f. 
Ptevostylut banksii, Br. 

Spiranifies australis, Lindl. 
Thelymitra piilchella, Hook. f. 

IniUEiE. 

Lihertia micrantha, A. Cunu. 
Pandaneas. 

Freychietia banksii, A. Gunn. 
Naiadeas. 

Triylochin triandrum, Mich. 

Ruppia maritima, Linn. 

Zostera nana, Roth., var. muelleri 

Liliaoea2. 

Ehipoyonum scandens, Forst. 
Callixene parvifiora. Hook. f. 

Curdy line banicsii, Hook, f, 

Dianella intermedia, Endl. 

Astelia yrandis, Hook. f. 

eunninyhami, Hook. f. 
Anihericum hookeri, Colenso. 
Phormium tenax, Forst. 

colensoi, Hook. f. 

JUNCEJE. 

J uncus bufonius, L. 

planifolius, Br. 

Luzula campestris, DC. 

Restiace.e. 

Calorophus clongata, Lab. 
CvPEBACEAE, 

Cyperns ustulaius, A. Rich. 

Schanus axiUans, Hook. f. 

paueijiorus, Hook. f. 

Scirpus tnqueter, L. 
lacustris, L. 

Eleocharis acuta, Br., vor. platylepis 
sphacelata, Br. 

Isolepis prolifer, Br. 
riparia, Br, 
anchlandica, Hook. f. 
fiuitans, Br. 

Desmosehanus spiralis, Hook. f. 
Cladhnn gunnii, Hook. f. 
Lepidosptrma tetragon a, Labill. 
Vneinia caspitosa, Boott. 



488 


TramaeU(mi,^Botanj^, 


OTnsMJiGEM»^eontinued^ 

Uncinia aitstralis, Persoon. 

conipacta, Br., var. divaricata 
banksU, Boott. 

Oarea Buhdola, Boott. 
cataract(By Br. 
pumilxif Thunb. 
temaria, Forst. 
lucida, Boott. 

gaudichaudiana, Konth. (small 
state) 

latnbertiana, Boott. 

sp. allied to C\ testneea, Sol. 

sp. noY. 

GSAKimBiB. 

Zoysia pungem^ Willd. 

JHchelachne crinita, Hook. f. 

AgroBtU amufa, Br. 

quadriaeta^ Br. 

Danthonia cunninghamiy Hook. f. 
Mniuannularuy Br. 

DeachampM easpitoaa, Palisot. 
Hieroehloe radoUnSy Br. 

alpinuy Bcem. and Boh. 
Poa hreviglwniiy Hook. f. 
ancep$y Forst. 

vox. /3,/oliosa 
amtralUy var. ImviBy Br. 
folioaay Hook. f. 
cohnsoiy Hook. f. 

Futuca duriusculuy L. 

*BHza minory L. 

^Holcua lanatusy L. 

*Poa annuuy L. 

♦ pratem6y L. 

^Bromus mcUis, L, 

*Feaiuca myurusy L. 

^Anthoxanthuin odoratuniy L. 
^Dactylia glomeratay L. 

*LoUum pmwney L. 

teimlentum, L. 

FmzoisB* 

GlMthmia cirdnatay Bwaitr. 

cunnintfhamiiy Heward. 
OyathM dealbalay Swartz. 

MmUelia amiikiif Hook. 

JHckBonia Imatay Gol. 

HyrMiwphyVmi tunMdgenae, Sm. 

„ var. /}, cupn$^ 
$iform$ 

Mn&xtUraUy Willd. 
fdnimvm^ A. Bieh. 
ehmmrnnfMy Baker. 

, armitronyUp Eirk. 

Sveirti. 


Filicws. — continued, 

Hymenophyllum rarum, Br. 8 
pulcherrimumy Col. 
dilatatuniy Swartz. 
polyanthosy Bwartz. 
villoaumy Colenso. 
datnmum, Bwartz. 
scah'uniy A. Bioh. 
fiahellatumy Labill. 
<rrf{^n(^um,Canmch. 
TufeacenSy Kirk, MB. 

Trichomanea rmiformey Forst. 

itrictuniy Menzies. 
cotensoiy Hook. 
venosuniy Br. 
lyalliiy Hook. 

Davallia novcp-aealandtay Ool. 

hindsaa ti'ichomanoideSy Dryand. 

Pteris incisay Thunb. 

acaberulay A. Bioh. 
aquilinay L., var. eacuUnta 

Lomaria nigray Col. 

alpinay Spreng, 
prooeruy Bpreng. 

„ var. vUncTy 
ftuviatUiay Spreng. 
discolory Willd. 
lanceolatUy Bpreng. 
elongatay Blume. 
vulcanieuy Blume. 

AapUnium ohiusatumy Forst. 

luciduniy Forst. 

Jalcatuniy Lam. 
bulbifaruniy Forst. 
flaccidumy Forst. 

Aapidium aculeatuniy Bwartz. 

„ var, veatitumy Hook. 
eapmaey Willd. 

Ntphrodium glabellumy Cunn. 

Polypodium austraUy Mett. 

grammitidUy Br* 
rugulommy Labill. 
pmnigerumy Forst. 
aerpenay Niph. 
UllardieriyOt. 

Laptoptma auparbuy Hook, f. 

Ophioghmum ooaitUumy Br* 

LTOoronucsjB. 

Lycopodium hiUardicHy Spreng. 

rarmloaumy iUrk. MS. 
magaUanioum, 
aearummy Foret. 

Ut$araUy Sr* 

Tnmiptaria foraunriy BndL 

AjMm 
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Aax. LXX. — Nota on Mr. Hamilton's Collection of Okarito Plants, 

By T. Kirk, F.L.S, 

[Head hifort Hit Wellington Philosophical Soeietyt lOt/i JamuLry^ 1879.] 

Dueinq a few months’ residenoo in Okarito, Mr. Hamilton made a collection 
of plants found in the immediate vicinity, and kindly placed it at my disposal 
for examination. The results show that his work is of great value, not 
only throwing light upon the botany of a district of which previously we 
were entirely ignorant, and adding one or two species to our flora, but 
especially in extending our knowledge of the geographical distribution of 
certain local species, and clearing up doubts entertained with regard to 
others. I gladly comply with his request to summarize the chief points of 
interest brought out by his labours, in order that they may accompany the 
useful catalogue of Okarito plants, which he has prepared for publication in 
our Transactions.*'* 

Mr. Hamilton informs me that the collection consists entirely of lowland 
plants, none of the specimens having been obtained at a greater altitude 
than 1,000 feet. In addition to alpine plants, many lowland species of 
general distribution are omitted from the collection ; amongst these are 
Podocarpm dacrydioides, P. ferruyinea^ P. spicata^ Oleana cunmnghamii, 
Convolvolus ioldanella, (7. $epium^ Panax arboreum, Elmcarpm dentatu$^ 
E, ietragominit Epilobium pnbenSy Ranunculm acaidU^ and other common 
lowland forms ; also such forms as Dacrydiurn colensoi^ Lihocedrus bidwtllii^ 
and others of a eubalpine character, which doubtless attain their lowest 
limit in the district at or below one thousand feet. Amongst genera not re- 
presented in the collection are Pittosporian, Colohanthus, Oeraniim, Aciphylla, 
Scheffleray Erechtites^ Dracophylluniy Rumex, Chenopodiumy Aiherospmna, Pota- 
mogeton, Gahnia, Triticum, and Echmopogofiy aU of which must occur in the 
district, although at present they have not been collected, while many large 
genera^ as Ranunculus, Carmichalia, Epilobium, Coprosma, Olearia, Cotulay 
PimeUay Juneusy are represented by not more than from one to three species. 
At present, therefore, no conclusions based upon the apparent absence of 
certain species would be trustworthy, and I can do little more than point 
out the most remarkable species, and indicate the additions made to our 
knowledge of the geographical distribution of others. 

AUctryan exodsunty BCand., and Quintinia serrata, Cuxm., both of which 
mag^ be expected to find their southern limit at or near Okarito, are not 
sipresented in Wt. Hannlton’s coUeotion* 

Lifidiumy sp. 

A fragment of an erect plant belonging to this genus is in the ooUeotioiii 

teandies are long and somewhat spreading ; leaves half inch long» 




* Fids Art. lilQCL 
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sessile, toothed ; flowers in terminal racemes. The specimen is in an imma- 
ture fruited condition. The habit of the plant is exactly that of Canulina 
dentata, Pers., which it closely resembles in general appearance. 

Viola Jilicaulutf Hook. f. 

Mr. Hamilton points out that the flowers are sometimes produced in 
pairs from the same axil. 

Panax aimplex^ Forst. * 

A small specimen, not more than 8 inches in height, is doubtfully iden- 
tified with the young state of this species. It has 6-foliolate, membranous 
leaves, with long slender petioles, and pinnate or pinnatifid leaflets ; the 
segments sharply toothed. 

Panax, sp. nov. ? 

Two specimens in the young state, 6“8 inches in height, appear widely 
different from any described New Zealand species. They are characterised 
by simple linear leaves, similar to those of P. crassi/oUum^ but membranous, 
narrow, and not more than from 8 to 5 inches long, on slender petioles, 
with sharp distant teeth. One specimen has at the base deeply tripartite 
leaves, the middle segment being much the longest. The lowest leaf is 
trilobate, with short broad teeth, so that it closely resembles the leaf of the 
hawthorn. 

Cetmisia bellidioides, Hook. f. 

Mr. Hamilton does not mention the precise locality where he collected 
this plant, probably in the vicinity of the lower part of the Francis Joseph 
Glacier, which would explain its occurrence at so low an elevation as 1,000 
feet or less. 

Cuscuta densiflora. Hook. f. 

The discovery of this remarkably local plant at Okarito shows a marked 
extension of its western range. Elsewhere it occurs in Nelson, Port Under- 
wood, and Otago, but appears to be confined to a single locality in each 
distiict. 

Euphrasia revoluta, Hook. f. 

Not previously observed at so low an altitude as 1,000 feet ; the remarks 
respecting Celmisia bellidioidea apply to this plant also* 

Euphrasia longijlora, MS. 

I apply this name provisionally to a remarkable plant of which Mr. 
£[amUton*8 specimens are scarcely sufficient to enable me to offer a com^ 
plete description. It will be seen tliat in some respects it differs from 
Euphrasia^ although perhaps not to a sufficient degree to warrant generic 
distinotiion. 

^ Btems weak, procumbent, matted^ tetrsgonous^ 2-4 inches long, and 
^th the leaves sparingly covered with scattered rctrorse hairs ; leatea 
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opposite or Tcrlicillato, quite entire, J-J inch long, shorily pcliolcd or sessile, 
lanceolate, acuminate, 8-ncrvcd. Flowers on short curved peduncles, 
solitniy, axillary, erect, calyx 4-toothcd ; corolla tube narrow, gi-catly 
elongated, i-J inch long, tip short, broad, bifid, projecting ; capsules oblong, 
slightly beaked, ovules solitary. 

This plant dilTors from all other Euphrasia in the entire leaves, greatly^ 
elongated corolla tube, and solitary ovules. A further supi^ly of S2)ecimenB 
is desirable in order to establish the permanence of the last character. 
Spiranthes austral is^ Linde. 

The Okaiito specimens of this local plant mark a considerable extension 
of its western range. Specimens mixed with Microtis porrifoHa^ apparently 
colleclcd on Banks’ rciiinsula some years back by Mr. Armstrong, jiuir., 
arc in the licrbarium of the Christchurch Museum ; the credit of its first 
discovery in the South Island is therefore due to that gentleman. 

The other known localities for this sp&ies in Now Zealand arc Waikato, 
where it was originally discovered by Mr. Colenso ; St. John’s Lake, Auck- 
land, whence I have a fine specimen collected by Mr. Checseman ; and 
Kaitoke swamps on the Great Barrier Island, where I had the pleasure of 
collecting it some years past. 

Zostrva vaua^ Both., var. niuellcrL 

This discovery marks a great extension of the southern range of our 
plant, and is tho first instance of its having been observed in the South 
Island, 

Euppia inariiimat L. 

Two forms of this idant arc represented, one with narrow slender sheaths, 
and elongated spirally coiled peduncles ; tho other is a more robust plant 
with much broader shcatlis, and may ho E. rostellata, Koch, but tho 
specimens are not in flower or fruit. 

Astelia cutiuiughauiu\ Hook. f. 

Tho Okarito habitat for this species shows a marked extension of its 
southern range, 

Areca sapida, L. 

Mi\ Hamilton informed me that tho occurrence of one or more spccitnens 
of the nikau in tho vicinity of Okarito is commonly asserted, hut although 
he made enquiries from tho diggers, ho fiiiled to find it, nor did he meet with 
anyone who had actually seen the palm growing in the district. I was 
assured Uiat on tho opening of the goldfield at Boss, the nikau occuiTod 
sparingly, but was soon destroyed ; the most southern habitat known to mo 
on the West Coast is between Greymouth and Hokitika, in latitude 42^ 80'. 
On tho East Coast it is said to occur on Banks* Peninsula ; 1 did not 
oha^ve it at Akaroa^ but have uo reason to doubt its occurrouoo on tho 
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north side of tho peninsula, which would fix its extremo soutlicrn limit, on 
iho main land, in latitude 48° 40" S ; and it is found on the Chatham Islands 
in latitude 43° 46" S. The latitude of Nice, the extreme limit of the northern 
palm, Ohamcerops hinnilisy is 48° 44" N, so that the actual limits of palms in 
the northeni and southern hemispheres are identical, instead of exhibiting a 
difference of five or six degrees, as stated in our botanical text books. 
Eleochaiiit sphacelata, Br. 

The discovery of this plant on the West Coast of the South Island 
renders its occurrence ou Bluff Island more probable than I have hitherto 
deemed it.’^^ Its apparent absence from the extensive district between the 
Taupo country and Okorito is most remarkable. 
holepU fluiiam, Link. 

The identification of the Bluff plant referred to this species being doubt* 
ful, owing to the imperfect condition of the specimens, its occurrence at 
Okarito is of some interest, as showing the most southern station at present 
known. 

Carar, sp. 

Three small specimens of a form differing from any other described New 
Zealand species were picked from amongst grass ; although in an imperfect 
condition, they may be thus characterized : — 

Tufted ; leaves almost filiform, keeled, erect ; culms 2 to 8 inches high, 
equalling or shorter than the leaves ; the lowest bract overlapping tho culms. 
Spikelets 2-8, the uppermost male ; female 8**5-fiowcred ; glumes ovate* 

acuminate with a stout nerve ; stigmas 2 ; utricle ? 

CareXf sp. 

A doubtful plant, probably not uncommon in both islands ; presents 
rather close affinities with 0, tntacea^ but differs in the broader, spreading 
leaves, more slender culms, and in having all the spikelets, except the 
uppermost, on slender peduncles. 

Zoytia 2)ungens, Willd. 

Okarito is the only locality at present known for this grass on the West 
Coast of the South Island. It will probably be found to attain its extreme 
southern limit on the West Coast, possibly at or near to Jackson's Bay. 
Cyathea deallata, Swartz. 

This species becomes very local on tho West Coast, south of Greymouth, 
b^g absent from extensive areas. Its place is occupied by H$m%ttUa 
$mUhii. Mr. Hamilton gives no information as to its occurrence at Okarito* 
Hynimophyllum minimum, Swartz. 

This species evinces a decided partiality for shaded rocks near the sea* 
Xt i| easily distinguished from its New Zealand congeners by the solitary 

***'''’*^ * Iks Trs&Mwtk^ K.Z. Hurt., Yel. X.., p. 412. 
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receptacle terminating the raohis, and by ifca pale green colour. In tbo 
North Island it appears to bo confined to the vicinity of Cook Strait. 
llymenophjllum checsemanni^ Baker. 

Mr. Hamilton is the first discoverer of this plant in the South Island. 
Kcoently it has boon oolleotod near Hokitika by Mr. Tipler, 

Hymenophjllam armstrongii^ Kirk. 

This shows a considerable extension of its southern range. Mr. Hamil- 
ton’s speoimena suggest the great probabiUty of the identity of this and the 
preceding species, as many fronds are entirely destitute of the stout marginal 
nerve which forms the only prominent distinction between the two. The 
same rhizome sometimes exhibits fronds with the marginal nerve, arrested 
at different stages of development, from the typical condition of if. arw- 
Mtronffii, in which the marginal nerve is fully developed, to that of H, cheese^ 
mamif in which it is entirely wanting. The marginal nerve may even be 
developed on one side of a segment, as in ii. arnistrontfii, while the other 
side exhibits no trace of it, as in H. chmemannL Not unfrequontly it is 
reduced to a slight thickening at the base of each tooth. At present I am 
unable to satisfy myself whether its absence must be considered due to 
simple non-development or to absorption. 

IJywenophyUum. villosim^ Coleiiso. 

This habitat is at a lower altitude than is usually affected by the species, 
although I am not certain that it is the lowest yet observed. 

Hymenophyllunt pulcherrimum. Col. 

Mr. Hamilton’s specimens are the finest I have seen, some of them 
being twenty-seven inches long, but remarkably narrow in proportion. 
Hymenophyllttm rufesceiis, n.B. 

At present only known from this locality and from another in the North 
Island. See Art. LXXIV. 

Davallia iiov0-zealandia, Col. 

The fronds of this plant also aro of unusual luxuriance, a solitary pair 
of pinnee in the collection, measuring nineteen inches from tip to tip. 
Lomariaf sp. 

Two fragments of a plant which may be Lomaria attmuata^ Willd., are 
comprised in the collection. They are about four or five inches in length j 
one specimen is the acute apex of a barren frond, the lowest segments of 
which are apparently pinnate, with an acute narrow sinus, and attached 
by very broad bases ; segments acute, margins uneven. The other speci- 
men is the basal portion of a fertile frond, pinnules sessile, inch long, 

brood bases, acuminate, the two lowest deflexed. The specimens aro 
too imperfect to admit of positive identification, but the plant certainly difEera 
from all described New Zealand forms, 
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Polt/podiHm ffmmimtidUt Br. 

On tho West Coast of the Soulli Island this plant exhibits a greater 
range of variation than usual. Mature sporiferous specimens collected by 
Ml*. J.-D. Enys arc from 2 to 0 iaclios long, aud not moro than i inch 
wide. Tho lower portion is cut into deltoid iiiiinules or lobes 4 of an inch 
long ; tho iii^por part is deeply toothed. In this state it closely resombloa 
the Cingalese 1\ cucuUatum^ Neea, but tho pinnules are broader at tlie base. 
Some of Mr. Hamilton's Okarito specimens liavo the pinnules lobed and 
' worked to an excessive degree, in others tho fronds are 8 to 10 iticlics long, 
pihnatifid,^ with simple - entim luniuilcs. In others again tho frond is 
similar, but tbo pinnules are slightly toothed. When iu this state I am 
unable to distinguish this plant from P. mbfalcatum^ Blumo, of tho Malay 
Archipelago. 

LijcofnuUum ramidosuWt Blumc. 

Only known at present from this locality, and tho vicinity of Hokitilta. 
' See Art. LXXIII. 

P.S. — Since the above was written, Mr. Hamilton has informed mo that 

i 

CifmiiiM hellidioide* and Euphrasia revulula were collected near tho face of 
tho glacier, at an elevation of between 700 and 800 feet. 


Abt. LXXI. — ypUi on the Botany of Waihehe^ Ranyitoto^ and other Island$ in 
the IJauralii Gulf. By T. Kma, F.L.S. 

* {Read before ilto^Wdlinffton Aiilosi^hical Society , 2Sth September ^ 1878.] 

Ik few localities is tho impoi*tauoe of atmospheric moisture, as a factor iu 
the distribution of vegetable life, more forcibly demonstrated than amongst 
the small islands in tho lower part of tho Hauraki Gulf. Most of these 
islands consist of' sandstones, clays, and slates, and are watered by springs 
and small streams. In every eoso the islands of this class exhibit a luxu* 
riant vegetation, more or less Copious iu tho number of species, according 
to tbo variety of soil, situation, and aspect. One or two of the smaller 
^islands arc composed of basaltic scoria, and arc entirely destitute of water, 
except such as may be collected in rock-cavities during rainy weather, 
and are therefore entirely dependent upon atmospheric moisture for tho 
maintenance of vegetable fife. While both classes exhibit marked |h>cu- 
liarities in ihdr botanical features, the most striking arc those to be seen on 
iitands the latter class, t|^ittte ftUko of siU'faco soil aud ajiereimial 
water supply. 
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In this paper I purpose to offer a brief account of the chief ohAracteristics 
of the vegetation of these islands, and to draw attention to those features 
which have been most strongly developed by tlieir respective physical 
peculiarities. 

The largest island of the group is Waiheke, about thirteen miles in 
length, with a mean breadth of three and a-half miles, although in some 
places much wider. It is estimated to comprise 23,200 acres, of which 
1,600 are laid down in grass. It consists chiefly of stiff clays, sandstones, 
and slates, and in its altitude and general characteristics bears considerable 
resemblaijco to the island of Eawau. The hills are low, nowhere exceeding 
760 feet in altitude, the valleys are chiefly of an open character, and there 
are few deep ravines ; most of the coast line is rocky ; in fact, there are 
only one or two short pieces of sandy beach on the entiro coast, and there 
arc no oxtonaivc swamps. Manganese crops out on the surface in several 
localities, and is now worked in one or two places, forming an aiticle of 
export. At the present time, partly from actual clearing of forest land and 
laying down in grass, and partly from tlio destruction effected by the 
constant browsing of cattle, coupled with frequent burning of the fern and 
manuka in the open country, the relative proportion between different 
species has become greatly altered, but there is no reason to suppose that 
even a single species has been extirpated. 

The forest vegetation is usually of eousiderable luxuriance, although, as 
a rule, not remaikable for timber of large dimensions ; to this however there 
are some notable exceptions. The kauri (Dammara australis j was formerly 
plentiful in several localities, but has become extremely rare ; as ou the 
Great Barrier Island, so on Waiheke, it specially affected soils derived from 
the older rocks. The tooth-leaved beech (Fayas fasva) occurs in con- 
siderable quantity at the sea level, occasionally of large size ; the rimu 
( Dacrydiutn ,eupressinum ) also frequently attains large dimensions, but the 
totara (Podoearpus totaru) is i-are and always small; the maire {l\ f err a tfiaea) 
is rather mure plentiful, and the matai { P, sjdcataJ decidedly rare ; I did 
not observe a single specimen of large size. The tawa ( Fesodaphne tana) 
forms a large portion of the forest in many places, while the tarairc (X. 
iaiaire) is comparatively rare; the pukatea { Athemsperma nove-xealandia)^ 
white pine (Podoeaipus dacrydioidesj, and tanekaha ( Phyllocladns trkho- 
manaidee) are not infrequent; puriri fViteje lUloralts}^ rata ( Meirosidmm 
robustajf hinau (Eleocarpus deniatus), kowhai ( Sopfwra Utrapiera ), ma- 
ngiao (Tetranlhera calicaris), liohe-kohe ( DysoxyUtm speetahile), titoki ( Alec^ 
ityon tJtceUam), ioto ( Persofona toro), tipau f Myrsiae sdliciaa), mapau 
(M. auitmlU^f and otlmrs affording useful woods are found in most forest 
dieti’klSt although nowhere abundant. One of the most strongljir marked 
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features in the sylvestral vegetation was the ocourronoe of large tracts 
of tea-tree forest (Leptospernuun ericoulea), these were so extensive and 
afforded such excellent firewood that for many years the chief portion 
of the Auckland firewood supply was derived from Waiheko. It is said 
that in addition to the supply from land in the possession of settlers, 
Government reserves wers illegally denuded of thousands of tons by 
squatters, who considered it a violation of first principles to pay any 
thing in the shape of royalty, or acknowledge the authority of a govern- 
ment that did not consider the assertion of its rights a matter of importance. 
The value of this tree for small jnles and for fencing purposes tended 
largely to accelerate its destruction, so that notwithstanding its former 
abundance there is now very little to bo seen in the island, and the trivial 
amount of firewood still exported is of inferior quality. 

Amongst the ornamental trees and shrubs which abound on the island 
are Quintinia ^errata ^ with its handsome peach-coloured blossom, Weinmunnia 
ailvioola, the flowers of which arc much more showy than those of its 
southern ally, the ngaio, (Mi/oporum latuin)^ Fuc/mia excorticata, OUaria 
ennnimjhamii with its numerous corymbs of white flowers so well known 
throughout the colony; and restricted to tlie north; Carmichmlia 

australis, Meirosideros ftorida, Clematis indivisa, and many other species 
characteristic of the Northern forest. Two plants, however, require special 
notice. Coprosma arhorea, the largest species of the genus, forms a consider- 
able proportion of the loss luxuriant forest growth in several localities, but 
as the wood of this tree gives off an unpleasant odour when burning, it is 
usually loft standing by the firewood cutters, although occasionally sought 
after by the inlayer on account of its peculiar yellow colour. AlseHosmia 
macrophylla, so characteristic of the undergrowth of the Northern forest 
generally, is abundant in some parts of the island, its pendulous crimson 
flowers diffusing their grateful perfume over a considerable area. The so- 
called kauri grass (Astdia trinerviaj, is abundant in several of the forest 
districts. 

On the cliffs, and on the margin of forests by the sea, the splendid 
pohutukawa {Mstrosideros tomsntosa) attains a large size and is still plentiful, 
although often recklessly destroyed. Sapota costata occurs in a few sheltered 
bays, but it is inrely of large size, Pittosporum crassi/olium is occasionally 
seen, but only near tlie beach ; Hyinenanthera tasntanica was observed on 
the Oaitangi sands, and most of the ordinary maritime plants may be found 
by careful search. 

The open ground is covered with fern f Pteris escuUnia ) or with scrubby 
mmahak {lAptospermum avoparium), intermixed with a sparse growth of dwarf 
grasses and other herbaceous plants i amongst the former, 



T. Exks. — On the Botany of lalande in the Ilauraki Onlf. 447 


derris phylicifoUa is, perhaps, the most abundant ; Dracophullitin sqitar- 
roBum^ Ltncopoyon faiciculatum^ L, frazeri, Cyathodes acerona, Gaulihma 
antipodal Coriaria ruscifolia, eta,, are common. TIio more frequent grasses 
and herbaceous plants are Sporobolits clonyatus^ Ayruntis /rnmUty A, quadriaetti ^ 
Triticuni nudtijionunf Pna ancrps, Dirhelachne crinita^ Microlaita stlpoides, 
Ghjceria stricta was collected in a single locality on the coast. Geranium 
molUt O, microphyllum, Q, dmectum^ Oxalis corniculata, Pelargonium clandea* 
tinum^ Acana Bangnuorhjp^ Hahragis alata^ H. diffuBa^ EpUohiuni pubena^ E, 
janceum^ E, rotundifoUumy E» numniularifolium , Duucua brachiatua, Gna^ 
phalium coUinum^ G, luteo’album^ G, inxohtcraium ^ Wahleuhcrgi a gracilis, etc., 
oto. In most places Cladium aindairii, C. gunnii, Sduenus tendo, S. tenax^ 
etc., with a few orchids, of which the most frequent were Microtis porrifoUa^ 
Thelgmitra Longiftdi-a, and Orthocerus solandrL Phornnum icnax, with several 
species of Junctia, Carex, Gahnia and other sedges, occurred in marshy 
places, especially on the borders of forests, but, as a rule, paludal plants 
were poorly represented. 

Arborescent ferns are represented by Cgathea medullarui, C. dealbuta^ 
Didcaonia aquarroaa, and ver^' rarely by Heniildia smithii ; none of the rarer 
kinds were observed. The ferns and allied plants generally w’ere remark- 
ably few in number ; besides the tree ferns, the most striking are Lomaria 
fraaeri^ and Lygodium ariicnlalum, 

I have already mentioned the general resemblance between the chief 
physical features of the Kawau and Waiheke. Although the total number 
of ferns on the latter island is greatly below that of the Kawau, the resem- 
blance between tlie PhaBnogamic portion of the flora* of both is remarkably 
close. I can only enumerate three plants as occurring on Waiheke, which 
are not also found on Kawau : they are Hgmcnanthera tasinanicay Pimelca 
arenaria, and JMelicytua micranthua ; the first and second of these are 
extremely rare, the third occurs iu several localities, and in all probability 
is to be found on Kawau, although not observed cither by Mr. Buchanan or 
myself. 

The kauri and tooth-leaved beech, both of which are rare on Kawau, 

.occur or rather have occurred on Waiheke in considerable quantity. 

Coproama arhorea is also more plentiful on the latter island than the former, 

and the same remark applies to Metroaideroa robuata^ of which only a single 

specimen is known in Kawau. The large tea- tree, although plentiful on 

that island, never occurred in such great abundance as on Waiheke* On 

the other hand, one of tlie most oharaoteristic plants of the Kawau flora 
* — 

* Of oexurss esolttdiog numerous species, such as Gnaphaliwn filicauU, Juncua nova* 

BoaUmdia, XMcinia rubra, JSryngium veaieuloaum, etc., etc., erroneously recorded ee 
lAdisewnw on Kawau. See Trans. N.Z. Inst, IK., pp. dd5-d27« 
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Cordi/Une pumilio, is extremely rare on Wailieke. Sajwta emtata attains its 
greatest dimensions on Kawatt, but is small on Waiheke ; while Vitia^ponm 
1\ crassi/tdium, and other species are not nearly so frequent on 
Waiheke as on Eawau. 

Wiiihoko may be considered to possess a moderately copious flora, 
exhibiting a great amount of luxuriance and vigour, although its most 
important species are far from attaining extreme dimensions, the greatest 
amount of variety as well as the most luxuriant growth being found in the 
deeper portions of the forest, or in sheltered bays by the sea. The least 
amount of variety is found on the open fern or tea-treo lands on the higher 
parts of the island. 

The other islands are of smaller size than Waiheke, the largest not 
comprising more than ono-fonrth of the acreage of that island. Ponui 
contains 4,720 acres, and presents similar geological features ; its flora is 
less co^nous than that of Waiheke, its most noticeable feature being the 
abundance of UrachyyloUis and other low-growing shrubs, 

Motutapu has an area of 8,728 acres, more than half of which is laid 
down in excellent grass, most of the remainder being manuka or open fern 
land ; yet, iiotwithstancliug the unfavourable conditions which exist upon 
this little island, upwards of two hundred and forty species of idiieuogams 
and ferns were catalogued; about forty-fivo-of these were naturalized plants, 
chiefly of agricultural introduction, the most noteworthy being MyoBotis 
cohina^ liolBfm., which has not been observed elsewhere in the colony, so far 
as I am aware. Nothing in the shape of ai'boreal vegetation is to be found, 
except in sloping places on the cliffs, and in one or two bays, where magni- 
ficent specimens of the pohutukawa ai'e still to be seen, rarely associated 
with Supoia coitata and Coryuocarpua lajvujata. Ferns are extremely rare, 
and the bulk of tlio native vegetation is either littoral or eiicetal in its 
character. Two native grasses, TriuUm atitarvticinn and Triticum multijhrum, 
are more plentiful than in other parts of the Auckland district. Motutapu 
consists of sandstones and clays, the former sometimes so regularly strati- 
fied as to present an aiiificial appearance. 

Motuihi contains about 460 acres, more than half of which is pastu- 
rage. The open, uncleared portion is chiefly covered with manuka or' 
fern* and patclies of large arboreal vegetation are to be found on the slopes, 
the most important member being the pohutukawa, which attains large 
dtmensionsi On a charming miniature sandy beach, Dichelaehne ntipoida, 
PimUa aremriat Va$pa,lum diaHchtm, and Si^oa aiigutatua are plentiful* 
The hkst^'named has not been observed on any other of these islands* 

Of the vegetation of Little Motutapu (Bukino), contsining only 460 
aeres, of f akihi^ containing 280 acres, nothing is knowi^ 
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To Batoron contains 2i}l acres. Its flora is chiefly remarkahio for tho 
profusion of Einelca^ associated with BrachytjlMis, CnyroHma, Vvr.ittica^ and 
Other sinull shrubs. The plants of Motuora are of a sitnilar character. 

Motukorea, or Brown’s Island, has an area of 15d acres. It is chiefly 
volcanic, and contains one of the most perfect craters to be found in tho 
Auckland system. With tho exception of the lava field, which forms a 
largo portion of the lower part of the island, tho whole has boon laid down 
in grass, and i)rcscuts no botanical features of special interest. In a few 
places, where water nccumulutos in spaces amongst tho blocks of lava, or 
percolates tlivough them from tho sea, Typha latifulia, Svirjm$ mariiimunt 
and other uligiual i)lauts are found in some quantity. In other i)art3 of 
tho lava field a dense growth of bushy shrubs attracts attention, olcaria 
ftnfirocea and MetroMcros ionientosa occur sparingly, bub tho latter is 
usually of small size. 

Tho volcanic inland of Bangitoto, which forms so prominent a feature in 
the scenery of tho Hauraki Gulf, possesses greater interest to tho botanist 
than any other island in tho group. This ai-iscs less from a copious flora 
although tho number of species is comparatively largo — than from tho 
romarkablo state of tho ligneous vegetation, which exhibits tho utmost 
luxuriance of foliage and flowers on the most diminutive specimens, and 
from tho peculiar conditions of gi*owtb, most of tho plants springing 
directly from tho face of tho rocks or from tho crcvicos between thorn. A 
brief description of tho island will enable us better to understand tho x^ocu- 
liaritics presented by its flora. 

Bangitoto is roughly circular in outline, with deep indentations ] its 
greatest diameter is about four miles ; its least two and a-half miles ; it is 
estimated to contain acres, and is next in size to Waihokc. Its baso 

consists of an irregular lava field, rising towards tho coutro at an angle of 
four or fivo degrees. From near the centre tho scoria cone, which forms 
the crater, rises at an angle of about 85 degrees to (ho height of U80 fact. 
Tlio cone is double, but tho outer one has been carried away in jdaces ; tho 
iimer aud more elevated cone forms tho largest and best xu’oscrved cr/itcr 
to bo found in tho Auckland system. It is considered to be tho latest 
mauifcstalioii of volcanic activity in tho Waitemata distiict. Although 
only 200 feet higher than tho highest point of Waihoko, its isolated peak is 
A^oqueutly surroauded by clouds, while tho whole of the adjacent isthmus 
is iufferiug from want of rain. 

The lava field, which forms the chief portion of the island, is extremely 
rough and difiioult of oxamiuation, being broken up into chasms, ravines, 
imd irregular depressions ; for the most poi’t progress cau only bo made by 
leafing &om one sharp«odged block of scoria to another, or by scrambling 
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tip one aide of a ridgo to descond on tbo other. The central cone, which 
forms but a small part of tlie whole, consists of loose dndors and aahes, into 
which the feet sink at eveciy step of the osoont. The island may tliereforo 
be regarded as a huge filtor^ thiough which the rain percolates, so that a 
perennial stream or oven a spring is an impossibility ; in fact, the island is 
entirely destitute of water, except the small quantity that during rainy 
weather accumulates in rock-cavities, and which is speedily evaporated. The 
formation of surface soil is impossible under such conditions, since the 
oomminuted particles of rook or ash are washed into the interstices of the 
rocks by every shower, or blown away by every breeze. 

Yet under these antagonistic conditions, less favourable on the whole to 
vegetable life tban oven tiie pumice-covered plains of the Taupo district, we 
find a flora comprising fully one-seventh of the entire number of floweiiug 
plants and ferns indigenous to tbo colony always exhibiting extreme luxu- 
riance of foliage, although its larger members are greatly dwarfed in stature, 
and at certain periods of the year presenting an amount of floral splendour 
which finds no counterpart in the southern portions of the colony^ 

In many places tlie chasms and depressions are occupied by a most 
luxuriant growth of Mosses, H^aticie, and Lichens, the most frequent of 
which are Hypnum farfuroum^ ChandonaniIm$ Mqnurroim^ Polyotnt claviyer^ 
Trichocolea tonientella^ Sendtnera Ciadania ranyerijina^ C. cormt^ 

eopoides, otp. On tlie dry exposed rocks, liacomitrium lanwjinosnm forms 
largo patches^ which become brittle during intervals of dry weather, but 
revive with the first showers : this is the only locality in which it descends to 
the sea-level in New Zealand. Growing amongst the cool mosses arc several 
delicate ferns, Ilymenophyllum Eauyuinolentam , H. rarum, H. vmltifidum^ 
and especially Triohonxamt rtnifome. Other ferns of coarser growth are not 
uncommon, while Cheilavthen iieberi, a characteristic plant of tho Auckland 
volcanic district, is |dentifiil on the driest rocks. One of the most interesting 
plants on the island is the tropical Pnlidum triquetrymf which occurs in 
abundance, usually springing from the fiice of rocks, Dendrolnum eunniny^ 
haniii produces its beautiful flowers in greater profusion and of larger sixe 
than I have seen thorn elsewhere, and the fragrant Eanm mucromia 
abundant. There is a sprinkling of grasses compribing eight or ten specieSt 
with a few commem herbaceous plants, but the most interesting feature of 
^0 flora is the ocourrenoe of Metrvgideroi t0mento$a, JIf. GrrMMu 

ludda^ PittoBporum Kniyhtia eacel$a, and other trees, often in a 

diminutive condition, but laden with glossy foliage of tbs greatest luxuriance, 
iind flowers ^ deeper and brighter tiiris ihstt are produoed wader ordiaiUy 
eondjirions^ ' 
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height of from fifty to eighty foot, T?ith a trunk from two to throe feet in 
diameter; in its natural condition it rarely flowers before attaining tlio 
height of from twenty to thirty feet, but on Bangitoto compact charming 
8X)ecimon8 one to throe feet high were covered with brilliant flowers; scarcely 
a plant was to bo soon over twelve feet in height, but nearly all wero 
splendidly in flower. Near the base of the oono I observed two specimens 
of a peculiar form of this species, with the leaves and flowers of smaller 
size than in the typical form ; the leaves glabrous and coriaceous, closely 
approaching M. polymorpha, GrUelinia lucida exhibited a similar phono* 
menon, specimens of the staminate plants being covered with panicles of 
yellow flowers, much more deeply coloured than I have soon them elsewhere, 
and forming a strong contrast with the fiery crimson of the pohutnkawa, 
iletrntuhros robusta was loss common than its close ally, but occasionally 
attained a larger size, being only exceeded in height by Pittosporum cva$ni^ 
folium. Other trees occurred in a similarly dwarfed condition, as Ahetryon 
ejccehnm^ Tetrauthera calicarbi, etc., but all wero cast into the shade by the 
bright flowers of the ratas and GrUelinia. The vegetation of the oono itself 
is extremely meagre, diminutive speoimeus of Leptoepermum icoparium aud 
PomaderrU jthylivifolia are mixed with species of Geranium, Gnaphalium, 
JCpilobiam, Krechiitei, and especially with Vitlndinia australis, a plant deci- 
dedly rare in the vicinity of Auckland. The whole presented but few 
points of interest. 

I append a list of the plants catalogued on this remarkable island, and 
with a few observations on the cause of the peculiar condition of its ligneous 
vegetation will conclude this paper. 

It has been pointed out that while the plants df this section are 
depauperated as to size, yet in other particulars they exhibit the greatest 
possible luxuriance ; pigmy specimens of polmtukawa, GrUelinia and others, 
develope foliage and flowers of larger size and brighter colours than those 
produced under the most favourable ckcumstauccs. 

This result can only be attributed to the joint operation of two causes : 
the large amount of moisture present in the atmosphere, and the extl’cm'cly 
comminuted condition of the small modicum of soil from which the plants 
extract Uieix* nourishment. The latter condition admits of a freer circulation 
of air, saturated with moisture, about the roots than is possible in stiff 
ioilS) and facilitates the absorption of the mineral constituents which arc 
rc^iisito for the gi*owth of the wood, while the limited quantity in which 
these elements arc available, and the biief occasional checks to growth 
daring periods of drought, have a direct relation to the reduced size of the 
plants* The influence of atmospheric moisture is shown in the luxuriant 
foliage^ thus affording another proof, if such be wanting, of tho 
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absorlung powers of leaves, a function of late years overlooked, or altogether 
denied, by physiologists. 

The lava fields of the Auckland Isthmus afford proof of the correctness 
of these conclusions. Atthough not more thou from six to ton miles 
distant in a straight lino tlieir ligneous plants do not exhibit the same 
peculiarities as those of Rangitoto. Owing to the longer interval that has 
elapsed since their formation, a much larger quantity of soil is found 
amongst tho rocks, so that in many places the titoki, mangiao, kohe-kohe, 
rowa-rewa and other trees attain their average dimensions. Tho largest 
specimens of GrUeliuia lucitla that I have met with grew amongst tho rough 
sooria near Mount Eden, hut owing to tho comparatively small amount of 
atmospheric moisture the leaves present an ordinary appearance, and (ho 
extremely luxuriant foliage so characteristic of tho woody vegetation of 
Rangitoto is not developed. 


Catalogue of Phmnogamic Plants and Filices collected on Piangitoto hlamU 

I have to express my indebtedness to Mr. T. F. Cheeseman, for my 
knowledge of several interesting plants not observed by mc^ and have 
distinguished them by affixing bis initials in each case* 

* Katuralizcd plants ore distingulsbeil by an asterisk. 

DiCOTYLS1>ON8* 


Clematis indicha^ 'Willd, T.F.C. 
llanunculim phbeiits, Br. 

hirtns. Banks and Sol. 
avaulis, Banks and Sol. 
Cardamine hirsuta^ L. 

Lrpidinni oleraceiim, Forst. 
llcUnjius rainijforus, Forst. 
Pitiosponm cvassifnlium^ Banks and 
Sol. 

Stellaria jwrviflora^ Banks and Sol. 
T.F.C. 

^\^ilene gvingucvuhicra^ L. 

]*fagiaftthus divarUalus, Forst. 

Litiim inonaggnum , Forst. 

(Jeraniuni duseclum^ L., var. caroll- 
niaiwm^ a, and /3* 

Pelargonium australe, L.,var. clandes* 
Huum, 

Mellcope tnmata, Forst. 

PifHoxghtw sfiftiahde^ Hook. f. 
Pomaderns pUgiicifidia^ Ladd. 
Podoutra rinrnna, Porat. 

Alectrtg^u r.crelmnn^ DC. 

Ornguicavims Uingaia^ Forst, 

CoHa rm vimifoHa ^ L. 

Qurmidi^iia Hook* f» 


Sophora tetraptcra^ Aitin. 
lUibus australisf Forst., ft, and y$ 
T.F.C. 

Jeam sanguisorbip, Vahl. 

^Amyadalhs pcrsira, L, 

Tillicu veriicillnris, DC. 

Vrosera aurindata, Backh. T.F.C. 
Ualoragis alula, Jacq 

tetraggna, Labill., ft, dif^ 
fiisa 

Leptospermum scoparium, Forst. 

eviroidcH, A. Rich. 
Metrosideros flurida, Sm. 

rubiUita, A, Cunn. 
tomentosa, A. Cuim. 

M var. 

sramlens, Banks and Sol* 
Fuchsia exeonivata, Linn, fil. 
Epilohium uummularifdium, A, Cunn. 
itlragnuum, L, 
juncrum, Ftnst. 
pube$tn, A. Rich. 
Mescmhrgnutficmuin uustruie^ Sol. 
Tciratfouia c^vpamu, Muri^iy. 
Ihjdrocolgh asiatha, L, T.F.C* 
Apiuin austvalSf Thuuors^ 
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Apium JUifurmSt Hook. 
haueua Ijntr/uatiut, Siebor, 

Vattax arhorenmf Forat. 

Schfjflcra digit aia^ Forsb. 

Grisetinia ittridn^ Forst. 

Copivama robust a ^ liaoiiU 
lucidOf Forbt. 

bauvriatta, Eudl. 

Galium umbromm^ Forat, 

Olvuriu furfuravea. Hook. f. 

Htdamlri, Hook. f. 

Vittudiuia australis, A. liich. 
Lagruojdwra fursteri, 1)C. 
liideuH pibisa^ Xj. 

Cassiuia Irptophylla, Br. 

Gnaphalium luteo-albumt L. 

incotucruUnn, For&t. 
collinum, Labill. 

Senecio glastifoliun. Hook. f. T.F.C. 

lauluSf Forat. 

Erechtitcs arguta, DC. 

icttberula^ Hook. f. 
quadriileutata^ DC. 
Brachjglottis rcpauda^ Forat. 

Sonrhus oltraceus^ L,, /3. asper 
^ lldminthia ahioides^ Gffii't. 

liypochavis radicata^ L. 

^ EHgcron canadensis, L. 

Carduus lanccolatus, OfBrt. 
Wahleubergia gracilis, A.DC. 

Lidjelia aureps, Thuub. 

Selliera radicaus, Cav, 

Gaulihena autipoda, Forst. 

Ci/al hades acerosa, Br. 

Z^ttcQ^toyon fascivtdat us, A. Bioh. 


— eonUiiued, 

Mi/rtiue mrillei, A.DC. 

Sitiuolus r opens, Pers. 

^Auatfullis arreusis, L. 

Parsonsia albiflura, Baoul. T.F.C. 
Gcuitfstoma ligustrifolium, A. Ciiuu. 
^^Knjthrca ceutauriuin, L. 

Convvlvolus sepiuin, L. 

lugu riorum, Forst. 
soldau> lla, L. 

Divhondra repeus, Forat. 

Solanum aciculare, Forat, 
nigrum, L. 

'^riigsalis peruviana, L. 

Vertiuica sal id folia, Forst. 

T7/ru* litiorultK, A. Cnmi. T.F.C, 
Arivennia ojfiviualis, L. 

Mgoporum Ictlum, Forat. 

Cheuopodium glauvum, L., var, amhig* 
uuni 

Suada maritima, Diimortier. 

Sal tear uia australis, So] and, 
Sderanihus bijiorus. Hook. f. 
Muhlenbevicia adpressa, Labill. 

com pleura, Meisn, 
*^nume,v viridis, Bibthorp. 

Tvtrauthcra raticaris, Hook, f, 
lledgoartja deutata, Forst, 

Kuightia eurelsa, Bj*. 

Pimelea prtisirata, Viihl. 

virgata, Vnbl. T.F.C. 
Euphorbia glauca, Forst. 

Parietaria debilis, Forst. 

Peperomia urvilleaun, A, Rich. 

Viper ejvcelsuvi, Forst, 


Monocotyledons, 


Earina mucronata, Liudl. 
Demlrobium cunuinghamii, Lindl. 
JJnlbophyllum pygntftum, Lindl. 
AHauthus sinvlairii, Hook. f. 

Mictutis porri/oUa, Spreug. 

Thely mitres lungi folia, Forst. 
PrasophylUm pumilum, Hook. f. 
1\F.C., a singlo spooimeu 
only. 

Orlhnreras 8o*andrt, Lindl. 

Trighchiu triandrum, Mich. 
y»os(4ra marina,*' L. 

Cordyline austral is. Hook, f, T.F.C. 
:Bi<an 0 tla intermedia, Endl. 

Hook. £ 


Asielia solandri, A. Cunn, 
bauJisii, A. Cimn. 
irinvrvia, Kirk. 

Phormium teua.r, Forst. 

Luzula campestris, DC. 

Cyperus ustulatus, A. Bicli. 

Jsulepis nodosa, Br. 

Gahuia larcra, Steudol. 

areuaria, Hook. f. 

Carex luddu. Booth. 
brericulmis, Br. 
ratniHi, Booit. 
dissita, Solaiid. T.F.C. 
lambertiana, Boott. 

Paspalam scrobicalatum, L, T.F.C. 
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MoNOoaTTLS]>oN 8 — cmitinued* 


Panmim imbeoilU^ Trin* 
^Antha.oanihtnn mljratnin, L. 
^l%alftris canariemiXf L, 
Dichdachtic stipoule-'t, Hook. f. 

crinita, Hook. f. 
murent Hook. f. 
AgroitU tnmula, Br. 

liilanUrri, Br, 
Arinulo coHjffiirua^ Poi‘st. 
Danthonia ieini^annulurist Br. 


Kchiiwpoijon ovaUt$, PalUot. 
'•*Ci/nathn dacUflon^ L. 
^Dac/ijtis tjLimfvata^ L. 

Vua imhecilla, Br. 

anceps^ Forst. 

’•’/Jma minor f L. 

^hrotnuB sldrilU, L. 

arenariitft, 

’^Fcstuca mijuroH, L. 

liiloralut Br. 


Ceyptooamu. 


HgmenophijUtim mnltifidum^ Swartz. 
raninif Br. 

polifanthos, Swartz, 
/j. saitguiiwUnlum 
demtMuntt Swartz. 
TrichoinantB renifhrmr^ Forat. 

humUc, Forst. T.F.C. 
Adiantum affine^ Wtlkl. T.F.C. 
Cheilanthen Hubrri^ Kunzo. 

Vdltta rotundt/uliti, Forst. 

aquilina^ L., var. esculenta 
trenuiht Br. 

Tjomaria A. Cunu. 

Doodia media, Br. 

,, var. connexa 
Aeplenium oltusatum, Forst. 
lucidum, Forst. 


Aepleniiim flaMIifoUum, Cav, 
/alcatnm, Lam. 

Imibijerum, Forst. T.F.C. 
flaccid urn j Forst, 

Aepidium richardi, Hook. 

Sephrudium jfiabeHuni^ Cunn. 
Folgpodium gramtintidiH, Br. 

serpens, Forst. 
cnnnimjhamii. Hook. 
pmtiniaUitn, Forst. 
billardieri, Br. 

Xoihoehlama dintans, Br. T.F.C. 
liotrychinm ternalnm, Swartz. T.F.C. 
Lycopodium UUardieri, Spiiug. 
Tmenipteris forateri, Endl. 

Vsilotum triquetrum, Swartz. 


A»t. LXXn. — On the Export of Fungus from New Zealand. 

By T. Kibe, F.L.S. 

[Jtead before the Wellington Phihtophieal Society, X\th January, 1870.] 

In several striking cbaraoteriatics Fimgi bear a similar relation to all other 
plants to that borne by Insecta to all other animals. A larger number of 
plants 18 included in Fungi (regarded as a single order) than in any other 
group of similar value.’^ The largest number of similar animals is oom- 
prised under Inaeota. Each group exhibits a large amount of polymorphism 
and parasitism. Each contains many species injurious to man* and but 
|ew from which he derives direct benefit. While other large groups of 

* Tbit assertion is at varUnee with the oomparativs estimates of the number of 
species comprised under different natural orders as stated in Boianioal Text Books, but 
is warranted by the known resulta in oountruie where Fungi have been investigated with 
iOM approach to eompleteneea* In Great Britaini lor instance, over S,000 eptelci ol 
Fdngi aiw known* eosiidel^^ twice the number of Phemopms and Filieeiss 

phtioge^. 
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animals and planta aro constantly yielding alditious to the catalogue of 
organic Bubstancea directly or iudirectly utilized by man, Tnugi and 
Inseota, notwithstanding their vast numbers, hut rarely assist to swell the 
roll. Any addition to the useful species of either is therefore of special 
interest, and on this, as well as other grounds, it is desirable to draw atten* 
tion to tlie export of Fungus from this colony. It is practically restricted 
to a single species — Hirneola pohjirivha^ Mont., — which is plentiful on 
decaying timber in all our forest districts. 

Prior to 1872, it was exported only in small quantities, but in that year 
the amount declared at the various ports in the colony was 57 tons 14 cw^t., 
valued at £1,027 ; in 1877 it had increased to 220 tons 5 cwt., valued nt 
£11,818 ; the total amount exported during the seven years ending 1878 
being 888 tons, valued at £87,812. Its gradual increase will bo seen from 
the following return, for which 1 am indebted to the Collector of Customs. 
Fractions are omitted for convenience : — 


Year. 

1872 



Tons, 

68 



Valuo. 

£1,927 

1878 



95 


• s 

1,196 

1674 



118 


• 

C,226 

1876 



112 

• • 

• a 

6,744 

1870 



1S2 

• e 

• • 

C,224 

1877 



220 

• • 


11,318 

1878 



103 



6,178 


From this it will be seen that the declared value is about £44 per ton, 
or more than four and a-half times the nominal pi ice of one 2 >ouny 2 )or 
pound paid by tho merchoail to the collector. As the fungus docs not 
reqaiio to undergo any jirocess to prepare it for market, tlic actual outlay 
connected with it is confined to tho cost of collection and spreading in tho 
open air or in sheds for a few days to get rid of mmsturc. Tliis, however, 
ia rarely necessary in tho summer. At any rate, wo have, in roiuid num* 
hers, the sum of £8,000 to represent the actual remuneration of the 
collectors, while the merchants' profit is represented by the disproportionate 
figure of £20,000. China is the sole market for our fungus, hi 1878, at 
tbc snggeetion of Mr. Seed, Commissioner of Customs, the Colonial Secrc** 
tax7 mode enquiiy* os to the purposes to which it was applied by tho 
Chiiiaee* Tho Colonial Secretary at Hong Kong stated in reply that it was 
much prhtod by the Cliiuese community as a medicine, administered in 
the diiqpo of a decoction to puiify the Uood, and was also used on fast 
4itye» With e nuxture of veimioelli and bean^urd, instead of animal food.'^ 
Later information shows that it is largely used in soups as ordinary food. 

it was sold retail at about lOfd. per lb. As the 
oeUeotor in New Zealoi^ does not exceed Id. pci* lb«i H ie 
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clear that a high into of proBt must bo realized bj the mcrchaut and retailer 
alike. 

Specimens of our plant, from Christchurch and Wellington, were exhi- 
bited at tlio Vienna Exhibition under the name of Jew*6-ear Fungus, 
llirMola auricufa-ju(I<ti an allied species which occurs in tlie colony, but 
^rhich is decidedly rare when compared with H. polyfHcha. The two plants 
may be easily distinguished, //. pohjtrkha being greyish or cinereous^ while 
H. aiiricida-judat is usually of a pinkish tint. 

Anotlior species of Hirncohi is collected in Tahiti for export to Cliiua, 
and a larger species, found in Koithern China, is said to bo extensively 
collected for homo use. 

We have thus before us the singular phenomenon of a product, utterly 
useless in the conntiios where it is found, being utilized by one of the least 
progressive people on the face of the cartli, thus reversing the ordinary 
condition in which the civilized race utilizes the natural products of others 
less iavoarod. 


Abt. LXXni . — Daaiption of a new Speeia of Lycopodium. 

By T« Kzbx, F.L.S* 

Plato XIX., fig. B. 

[iZtfod before the WeUington Phlloeophieal Society^ llth January^ X870.] 
Lycopodium ramnloeum, n. s. 

A PBOOUMSEKT plant forming compact masses; stems 2 •’4 inches long, 
rather stout, repeatedly dichotomously branched ; loaves crowded all round 
the stem, imbneated or spreading inch long, narrow subulate, coria* 
eeous above, acute or pungent ; spikes numerous, terminal inch long, 
bracts small, sessile, ovate, abruptly acuminate, slightly toothed. 

Hab . — Bouih Island: Hokitika, TF. Tiplert Okaiito, W. Hamilton! 

This plant differs from all other New Zealand species in its deuto, com* 
pact habit ; iu some respects it closely approaches L. laierale^ (3. diffueim^ 
but th^t form is always erect, or sub-erect, and never grows in ecmpaot 
massei; moreover, it is but sparingly branched, and never has terminal 
^spikes. In all those points our plant is strongly marked, and nlay easily be 
recognized at sight. It was originally discovered near Hokitika by Mr. 
Tipler^ and subsequently at Okarito by Mr. Hamilton. I am indebted to 
^ih genileinan for a supply of speoimens. 

The apikes of our plant diffSsr but Utile Sxom those L. Brtt 

ikcipt in their greater number and smaller eiae. In the young state tbs 
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T. Ejee. — On a new Speoies of Hymenopliylluxn* 

catkins are closely appressed, and ascending, but when the sporangia dis- 
charge their contents the tips of the scales bocome patent or even redexed* 
The points of tlio young shoots are often of a reddish colour, and when 
growing in exposed situations the leaves bocome harsh and pungent. 

Not unfrequently two spikes are pro<luced from the apex of a branch, 
and rarely the fertile brancli is overtopped by a luxuriant “ usurping shoot,** 
so that the spike appears to be lateral, showing its close affinity with 
L. lateraUy which is stiU further strengthened by the fact that in tliat species 
the spikes are not invariably sessile, but occasionally are developed on very 
short leafy peduncles. 

It is worthy of note that in L. laterals the spikes are frequently confined 
to one side of the stem. 

Our plant has affinities also with L. clavatunu ^ nuujellanictm. 

L. laterale and L, divulsuni are considered distinct by Bentham, in Flora 
Australiensis [Vol, VII., p. 676.] In New Zealand the latter form is not 
confined to alpine districts, but occasionally occurs in peaty bogs, from the 
sea level upwards, and notwithstanding its rigid appearance passes by 
insensible gradations into the typical form of L. laterale. 


DESCEXPTION OF PLATE XIX., Fig. B. 

Lyeopodium ramuloMum^ n. s. 

1. Old spike, with empty sporangia, enlarged. 

2. Bract, outer face, megnifled. 

8. Bract, inner face with sporangium, magnified. 
4. Spores, highly magnified. 


Axt. LXXIV. — Daonp^tt of a now 8p*cm of HTinenophjlltisi. 

By T. Kmx, F.L.S. 

Plate XIX., fig. A. 

[SmA Ufort the WeUingUm Phileeophieal Society, lltA Jamutry, 1879. 
Hymmophyllum rufescene, n.s. 

ftiftwiw ereepitig slender ; stipes, oosta and veins when yoong 
sparingly olothed with deddnons ourved hairs ; stipes, very slender, 1-3 
hjiahts. long, longer than the frond; frond ,1-1|' inches long, deltoid, 
aawMttam. «t the bM#, pinnate, raehis winged above the second 

*28 
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pair of pinn©; pinn© twice pianatifiJ, unequally rhomboid, the lowest 
pair divided nearly to the mid-rib ; the basal pinnules spreading ; oap8ulo8» 
terminal, small, half immersed, divided nearly to the base, hairy when 
young, margins entire or arose. 

Hah : North Island — near the source of the Orua, Ruahino Mountains ; 
2,000 to 8,000 feet, IL Field, junr.! South Island — Okarito, A. Hamilton. 

The affinities of this fern are with H, (crwjimmm, Carm. {H. 
mum, Eunze), and with H, flabellatum, Swartz. From the former it differs 
in the deltoid frond, in tho form of tho pinn©, in the long and slender 
stipes, as well as in the delicate tcxtnro and partial hairiness. It resembles 
tbo latter in the shape of tho pinnules, but differs in the stipes being longer 
than tho frond, which is never ovato or linear, and tho pinnules ore never 
crowded. In habit our plant differs widely from both ; in texture and 
colour it resembles Trichomanes li/alUL 

The stipes, rachis, costa, veins and involucres are usually hairy, at 
least when young ; but hairs aro rarely produced from tho surface of tho 
frond ; in H. teruginosum they ore developed from both surfaces, and from 
tho margins of tho frond as well as from tho veins ; they are usually 
straight, and never deciduous as in our plant, my oldest specimens of 
which have very few hairs. Tho valves of the capsule aro minutely eroso 
in my young specimens from tho Ruabine mouutaias, but this character is 
not developed in tho mature specimens from Okarito. 

This species was originally discovered by Mr. Field in tbo Ruahino 
mountains, and I was indebted to Mr. H. C. Field of Wangauui for a single 
young frond as far back as tho early port of 1877, but it was not until tho 
receipt of a supply of specimens from Mr. Hamilton, that 1 was able to 
satisfy mysolf of its specihe validity. 

DE8CBIPTI0N OF PLATE XIX., Fig. A. 

Hymenophyllum rufeMeeru, nat. aiase* 

1, L Pinna with capsule £rom old frond, enlarged, 
a, S. Pinna and oaptole Irom young frond, enlarged. 


Aax. — Xota and Suitfintlom on the VtUization of ceiiain neglected Alpiif 

Zealand Timbere. By T. Eiaa, F.L.S* 

[JRead before the WeUingten Thileeoghieal Society^ Advem5ef, X876.] 

Umam is probably no other British colony in which tho vegetable products 
arc wasted to so great an extent as in New Zealand. I do not now refer to 
ihc wanton destruction which, in the North Island especialljr^ acoompanies 
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the utUizaiion of timber^ and for nrhicli tho next and gncooeding genornilons 
vriW luffer, nor yet to that necessary dostmotion over areas in process of 
settlement, so much as to tho general neglect to utilize timbers which would 
command a constant market at remunerative piiccs in Britain, and in tho 
common use, in tho Northern districts at least, of best timber for purposes 
that would bo equally well served by timber of an inferior quality. In tho 
former case tho evil is tho result of ignorance ; in tho latter of wantonnosss, 

Tho magnificent kauri forests of Auckland have often enabled that 
district to pass through periods of difficulties, with comparative case, by 
finding employment for numbers who would otherwise have been destitute. 
But at tho present increasing rate of consumption, this souroo of wealth 
will have become exhausted within thirty years ; tho export of kauri will 
have ceased long before tho expiration of that i)oriod, and thoro is no 
timber in tho colony by which it can bo replaced. The suggestion of any 
means by which this period can bo retarded is tlieroforo a matter of general 
interest, and from this point of view thoi ntiUzation of certain neglected 
timbers, which, although inferior to kauri, arc still valnahlo for general 
purposes, is one of considerable importance. 

Again, there are many neglected timbers of great value for general 
cabinet work, marquetry, or other special purposes, which might assist to 
swell our catalogue of exports, and for which a constant market might bo 
scoured, lu most cases these timbers have been ucgleoted from siinplo 
igooranco of their value, but the excessive cost of laud or water carriage to 
the port of shipment has too often ])rovod an insuperable obstacle; this, 
however, thanks to the public works policy of tlie last few years, is 
being diminished almost month by mouth. Tho high cost of labour has 
also contnbiited towards perpetuating the neglect. Tho owner of a saw- 
mill, after clearing his bush of kauri or other marketable timber, has not 
cared to incur tho cost and risk of converting timber of unknown qualities 
and comparatively small dimensions for an unceiiaiu maiket. Some of 
those timbers when growing arc of solitary habit, which to tho ordinary 
timber merobaut would present an increased difficulty. 

Although no class iu a community can derive benefit from tho extension 
of an industry without tho community at largo benefiting to a greater or 
less extent; yet it must bo admitted tliat tho small settlors in forest 
districts would benefit more largely than any other class by the utilization 
of Uiese nogleotod timbers. Commencing with little or no capital, our settlers 
would gladly weloomo tho opportunity of converting a large portion of their 
iimber into hard cash instead of ashes, and would thus bo enabled to tide 
ever the first on thoir land with less difficulty than at proseut. 
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Let us suppose the ease of a forest settler on the lower flanks of the 
Bimutaka, or in many parts of the Wairarapa» the Kaipora, etc. In 
clearing his land ho finds trees of honeysuckle or rewa-rewa {Knightia 
$X€eUa)t the timber of which is almost useless for out-of-doors work, on 
account of its perishable nature, while, as it is difficult of combustion, it is 
worthless for firewood ; yet, placed in the English market it would fetch a 
much higher piice for cabinet work than the so-called American Birch, 
which is retailed by the timber merchant at from 6d. to 12d. per superficial 
foot of inch thickness. The timber should be pre^mred by cutting into from 
10 to 14 feet lengths, so as to be easily moved to a rough saw-pit, when it 
could be reduced to planking, say from tliree to six inches thick ; or, if in 
the vicinity of a saw-mill it might be converted at a still lower rate, or 
perhaps sold in the log. When converted it should be ** perched** or 
stripped ’* in such a way that no two planks would be in contact, and a 
constant circulation of air should be maintained between them. In tins 
condition it could be sold to local cabinet-makers or consigned to a merchant 
or agent for export. But it is necessary to offer a word of caution witli regard 
to two points of considerable importance, for the neglect of either would lead 
to loss and disappointment. First, the timber should not be sent on board 
ship until it is thoroughly dry, or it will inevitably become foxey and tainted. 
Secondly, it is imperative that the consignee in England should be someone 
thoroughly acquainted with the timber trade, for it is certain that many 
valuable timbers and other products endure continuous neglect simply from 
their not finding their way into the proper channels of distribution in 
Britain. Br. Hector informed me that the object most admired in the 
New Zealand Court of the American Centennial Exhibition, was a cabinet, 
constructed chiefly of rewa-rewa, which, after lying in the London docks 
for an indefinite period, bad been picked up by a cabinet-maker, who 
recognized its value for his purposes, but who had been unable to learn from 
what country it had been brought, although striving to procure a further 
supply. 

It is not easy to form an exact idea of the cost of conversion delivery 
at the port of shipment, so much depends upon situation ; the following 
may be taken as a sufficiently liberal estimate : — 

JPolUug, Id. p«r oakio foot 
Logging I 

Conrersion j * ’* ” 

CarUge, 8d. „ „ 

Hallway ohargst, 8d „ 

Bay tenponce per cubic foot, or seven shillings per 100 superficial feet. 
Uhe settler would therefore obtain not merely remuneration for his labour, 
bat * diwet profit by sellitig the pleoking at so low » rats os one abiUing 



XxBS,— On ths Utilization of *V«r Zealand Timbers* 461 

per oubio £oat| and might expeot to obtain from one shilling and sixpence 
to two shiUiDgs per foot cube. Freight to England would cost another 
shilling, so that while yielding a handsome jirofit to the settler, the rewa- 
rewa could be sold in London at rates equally low with those of other 
woods of similar or even inferior quality. But a still higher rate of profit 
might occasionally be obtained; in all ornamental woods exceptionally 
figured planks fetch higher prices than the ordinary fonns, and this would 
often be the case with rewa«rewa, and timbers of a similar quality. There 
can be no question that, in a largo number of cases, timbers of this kind 
would defray the first cost^of the land and leave a considerable surplus, 
instead of being simply a source of expense as at present. 

I would venture to suggest that some of our loading merchants might 
render good service to the community, at little or no risk to tliemselvcs, by 
shipping a marketable parcel of rewa-rowa and similar woods to London ; 
doubtless, many persons could be found who would gladly supply planks at 
a much less i)rice than I have named ; lor example, tho Karori settlers 
engaged in cutting firewood, either leave rewa-rewa on the ground to perish, 
or deteriorate their general sample of firewood by mixing ro\va-rewa wdtb it, 
and selling the whole at about sixteen shillings tho half-cord, or threepence 
per cubic foot. An offer to purchase all the planking they could bring, at 
about one shilling x^er cubic foot, would ensure a sufficient supply to enable 
the market to bo tested with but little risk to the shippers. Possibly, a few 
settlers might combine to prepare a parcel for shipment, and divide the 
profits; but in either case it would bo advisable to have tlie parcel, on its 
arrival in London, submitted at a minimum price to some wxdl -known 
wholesale furniture manufactm’or, or have it offered at one of the large 
periodical timber sales, taking care to have the qualities and uses of the 
woods clearly stated. 

It is unnecessary to offer a complete list of tho various local timbers 
adapted for furniture work or other special purposes, as particulars may be 
found in the report on tho durability of native timbers published by the 
Pablio Works Department, as well as in Captain J. Campbell Walker’s 
report on tho organization of a forest department for Now Zealand, I 
would, however, esx^ecially draw attention to the toro, tipan, mapau, and 
Agaio as valuable timbers, plentiful in certain districts, but at present only 
utilised for firewood. 

But we have vast quantities of timber which do not possess sufficient 
durability to allow their being used for out-of-door work, although capable of 
being saturated with some preserv’ative solution at a small cost, and thus 
Amde available for general purposes. Conspicuous amongst timbers of this 
>lassiy^ the hahikatea and the tawa. The former is common throughout the 
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w\my, attains largo dimensions, and, tinder tbe namo of wbito pino, it nttd 
in tbe soutbern pait of the colony for inside work and other purposes where 
great durability is not required, bat by no moans to an extent oommensuraio 
with its actual merits. Unfortimately, in the converted state it is liable to 
tbe ravages of a small boring beetle. The tawa forms fully one«fiftb of tbo 
entire forest of the North Island, but can scarcely bo said to be utilized in 
any way except for firewood. 

It would be difficult to ovor-cstimato tbo advantages to bo derived from 
tbo utilization of so largo a quantity of neglected material ; and with this 
view of tho importance of tbo subject, I venture to suggest the desirability 
of experiments in this direction being undertaken by tho Public Works 
Department, the more especially that they may bo made at small cost. A 
cistern containing a solution of chloride of zinc, pyrolignito of iron, chloride 
of bme or kroosotc, all of which are successfully employed iu Europe, might 
be elevated some eighteen or twenty feet above tho ground. The logs to bo 
operated upon should bo placed in front, and a cap fiiiuly attached to the 
end of cacli, tho cap being connected by a pipe with tbe tank above, when 
tlic pressure of the solution from tho higher level would be suffioient to 
drive out any sap that might remain in tho timber, whiob would then 
become charged with tho preserving agent. 

Our white pine is greatly superior to the American spruce, and would 
successfully compete witli the best Baltic white deal in tho English market, 
if it could be supplied at a low rate, say to sell retail, at from 128. Od. 
to 183. per 100 superficial feet. It should bo shipped in tho form of 
by 7, 8 by 7, 8 by 0, or 8 by 11-inch planking, or in bulk. Wider 
Xdanks, say 14 to 20 inch, would fetcb proportionately higher prices. It 
would, however, be impossible to pay tho present high rate of freight, but 
as ships not un frequently leave our ports in ballast, it is possible that lower 
rates might occasionally be obtained, A gentleman engaged in supplying 
the Ealpara mills with kauri, informed mo that he should bo glad to deliver 
kabikatea logs at Is. Gd. per 100 feet superficial ; so tliat, allowing for 
waste and cost of conversion, the planking might be turned out at the mill 
at 4s. Od. per 100 feet, but even this would require a very low rate of freight 
to allow of a fair profit to tho consignee. 

1 may be permitted to mention a singular instance in which the develop* 
zdent of our railway system has promoted tbe utilization of our neglected 
resources. In all parts of tlio colony, except Auckland, the rimu, or red 
pine, has long formed tho chief timber usoA in tho manufacture of furni* 
tore, but in most parts of the Auckland district it has been oompletely 
neglected. Even within twenty or thirty miles of the city of Auckland, 
hundreds of noble trunks, from forty to sixty feet iu length, oud of 
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diameter, have been deetroyotl by fire every year in the process of clearing. 
This has arisen from the difficulty of conveying the timber by land, water* 
carriage not being available as in the case of the kauri ; so that rimu, the 
cheap timber of the south, could only bo obtained in Auckland at a higher 
rate than kauri, and as kauri has the advantage of being more easily worked 
than rimu, the latter has been rarely used by the cabinet-maker, notwith- 
standing the advantage it possesses in colour and “ figure.” But, since the 
construction cf the ‘VVoikato Bail way, I am assured that a change has taken 
place in this respect. Bimu is abundant at Drury, Pukekohe, Pokenoo, 
and other places along the lino, and the setllors have taken advantage of 
the facilities for can’iago placed at their disposal — they have converted their 
rimu into boards instead of burning it, and rimu furniture is much more 
common in the workshops of the Auckland cabinet-makers than was the 
cose prior to the formation of the railways. Wo may fairly expect that 
similar results will take place with regard to other neglected products. 


Abt. LXXVI. — DaeripUom of Xeio rianU. By T. Kibk, F.L.S. 

[Head before the Wellington Philosophical Society t lit Uardu 1679 .] 
COAIPOSITA. 

Olcaria nlcifolia, 

A Kuca branched shrub to 8 feet high; broncblots crowded, 8trict» 
ascending, angular, clothed with short vclvctty pubescence ; leaves to 8* 
longt y to wide, coriaceous, shortly pctioled, narrow lanceolate, acute, 
eroot, minutely reticulated above, white beneath with matted appressod 
hairs forming an even surface, veins obscure ; corymbs on slender podun* 
clet twice as long as the loaves ; heads numerous on slender pedicels, 
involuoro naiTOW, to i'" long, cylindrical, scales few, inner membranous, 
linear, ciliated, pubesoent ; florets 4-5, two or three with a brood obovato 
ray $ p^FPtis hairs white, scabrid at the tip ; acheno farrowed silky. 

Hah: South Island— -Ashburton, T. //. Potts/ Bangitata, 4,000-« 
6,000 feet, J. F. Arnutrong / Proservotioa Inlet, Otago, J. 1). Emjs ! 

For my first knowledge of tins plant, 1 am indebted to Mr. Potts, who 
showed me speoimons under cultivation several years ngo, and expressed his 
belief in its specific distinctness^ although ho had not seen flowers. A 
living plant kindly given mo by Mr. Armstrong in 1878 flowered for the 
first time in February, 18784 Its affinities are with O. avicenaittfolia and 
nlMe, frmn both of which it is disUnguisbod at sight by its strict habit. 
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excessively crowded branchlets, and narrow leaves. In the infloresoenoe it 
approaches most closely to the former, but differs in the narrow involuoral 
Boales with green tips, and the longer involucres. The leaves are less 
evidently reticulate on both surfaces. 

llaoulia apict-nigra* 

A small densely-tufted plant, forming compact masses, 2-6 inches in 
height. Leaves densely imbricated, ovate spathulate, obtuse, covered with 
snow-white loosely appressed hairs. Heads -^"-i^loDg; involucral scales 
linear with scarious margins and black tips. Pappus hairs white, scabrid 
near the tip, but more thickened. Achenes glabrous. 

liab: Soutli Island — Mount Monro, Awatere, 6-600 feet, P. McRae 
and T. Kirk. Ben Lomond, Otago, 6,600, D. Petrie. 

A singular plant : immediately before flowering the heads are black and 
glossy, presenting a marked contrast to the snow-white leaves. It is most 
closely allied to 22. auitralis^ from which it is distinguished by the black- 
tipped involucral leaves. 

SoBOPHULARINSie . 

Veronica armetrongiu 

A dwarf much-branched shrub, 1-8 feet high. Leaves minute, dimor* 
phio. 1, linear, patent, or sub-patent long, acute. 2, closely ap* 

pressed, tumid and coriaceous, adnato with the branch for half their length, 
broadly ovate, sub-acute, margins faintly ciliated. Flowers in terminal 8-8* 
flowered heads, sessile ; sepals ovate-lanoeolate with a strong median nerve 
ciliated. Corolla tube short, limb in diameter, whitish. Capsule 
ovate acuminate, longer than the sepals, slightly tiamid and notched at the 
apez« 

Bab: South Island-^Nelson, Upper Wairau and Amuri 8-4,600 faeii 
Kirk. Source of the Bangitata, 4-6,000 feet, J. F. and J. B* Armtreng^ 
Our plant presents the appearance of a hybrid between V. eaUcornioidm 
and V. hectori^ and must, 1 think, be considered of doubtful specifio validity* 
In its robust habit «id subacute appressed leaves, it resembles V. luciori ; 
it is more closely allied to 7. ealicomioidee by the infloresoenoe and capoulay 
as well as the arrangement of the appressed leaves, the upper portion 
being free and^widened out, so that each pair of leaves forms a minute 
funnel-shaped cup surrounding the branch, and presenting a ourious artinu* 
lated appearimee resembling some corallines* 

The appressed leaves are not oonstahtly ciliated in any of the formp 
belonging to tl^ section, and in this respect vary greatly even on the eam0 
branch* The ssone remurk applies to the glandular dotting of the leaves^ 
which is (dmraoteristio of 7. Jiectori, 7* armetrongUf and 7. ialiepmiai4^$rr^ 
least I do not find the leaves truly ooimidn in eUber pkut, 
eontiMPi for fiie length of their base, 
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All the "Otago gpecimenfl of Veronica hecton that I have seen are more 
robust than those from the Canterbury and Nelson mountains ; the length 
of the capsule varies considerably. 

Notwithstanding the doubts I entertain of the claims of our plant to 
specific honours, I have groat pleasure in describing it under the name by 
which it has become known to horticulturists. As it adapts itself to 
artificial conditions more readily than any other species belonging to the 
section (except perhaps V, cupressoides)^ and is easily recognized by its 
flabellate branches, it will probably retain its name even if it should ulti- 
mately be considered a form of V, salicornioides : but it would have afforded 
me greater plcasm'e to have attached the name of its discoverer to some 
form more likely to prove of permanent specific value. 

The dimorphism in the foliage of all the species characterized by 
appressed leaves has not received the attention it merits. The spreading 
leaves are easily produced under cultivation ; if the plants are kept in a 
cool, shaded situation, they will be developed from the tips of branches 
bearing axipressed loaves as well as from aU newly formed branches. In 
V, cupressoides the free leaves are ovate, lobulato or nearly pinnatifid. There 
can be little doubt that the free leaves are equally characteristic of the 
seedling state of the plant, although I have been unable to find them in a 
wild condition. 

Many of the Now Zealand species of Veronica comprise a series of forms 
capable of being recognized by the eye, especially when their minute 
differences are exaggerated under the luxuriant growth induced by cultiva- 
tion, but they pass into each other by insensible gradations, and are not 
capable of rigid definition. In this respect they resemble liosa canina, 
Rubus fruticosuSf and Saliw repens of Northern Europe ; and the trivial 
varieties and sub-varieties of our Veronicas are no more worthy of being 
devated to specific rank than the varieties and sub-varieties of these 
variable European plants. 

Plautaginx/s. 

Plantago hamiUoni, 

Stem very short. Loaves rosulate, V -IV' long, more or less clothed with 
scattered jointed hairs, linear lanceolate, toothed or nearly entire, narrowed 
into a broad petiole, with shaggy hairs at the base. Scapes 1 -flowered, 
crowded amongst the leaves, at first very short -iV-A'" (always ?) 
elongating as the fruit matures ; sepals short, broad, obtuse ; corolla tube 
narrow, lobes acute, spreading, ovary large, ovate. Capsule (always?) 
when ripe on an elongated scape V-F long, very large, fully •V-tV"' b^^oad, 
ovate, apiculate, glabrous, impei-fectly 4-oelied, cells fl-seeded. 

a29 
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Hob : South Island — mouth of tho Qrey Biv^, A. HamUion^ Stewart 
Island (specimens not in flower, and identification therefore uneertiun), 
2>. P^rie, 

The nearest ally of our plant is PlarUago uniflora of the Buahine 
Mountains, which at present has only been collected by its discoverer, Mr. 
Oolenso. P. hamiUoni is distinguished by the ovate, obtuse sepals, pro- 
minent midrib, the flowers on abbreviated scapes which elongate as the 
capsule approaches maturity, and especially by the capsule, which is the 
largest in the genus. 

Mr. Petrie*s specimens, from marshes on Stewart Island, are less 
hairy than those from the Grey, and the leaves are not so strongly toothed; 
but these characters vary greatly in all species of PLantago^ and in this case 
are partly due to diflerence of habitat, Mr. Handlton's plants having been 
collected on shingle. 

1 have great pleasure in associating the name of its enthusiastic dis- 
coverer with this interesting species. 


Aet. Lxxvn . — Notuse of the Discovery of Calceolaria repens, Hook. 
and other Plant* in the Wellinyton District. By Hakrt Bobbeb Enuc. 
Gommimioated by Mr. T. Kibk, F.L.S. 

[iUod before the Wellington Philoeophieal Society, Itt March, 1879.] 

Dmna a walkmg exonraion from WeUiiigton to the Wairarapa, returning 
by the coast, I was fortunate enough to find in a small gully on the Rimn- 
taka mountains, several plants of Calceolaria repent, hitherto, I believe, 
unknown in this district. The plants grew on the side of the gully, on a 
mass of loose, ommbling rook, covered with dead leaves and rotten twigs. 

C. repms is a small, creeping plant, with slender stems and alternate, 
ovate, deeply serrate leaves, the whole slightly pubescent. The flowers 
are distant and borne in three- to six-flowered panicles. They are .ma ll 
and white, with a few purple spots on the throat. The two lobes of the 
corolla are nearly equal. 

The plant was flrst discovered by Mr. Golenso, in the Buahine moun- 
My father’s herbarium contains specimens from the East Gape, 
eoUeoted by the Venerable Archdeacon Williams. It has, 1 believe, been 
oolleeted at Mount Egmont by Mr. J. Buchamm, but is not mentioned in 
his list of Taranaki plants. As these were its only known habi tats, its 
oonarenoe in the l^utaka range shows a great evtenffi«n cA its 1^^ 
foathmacd# 
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During the excursion several other plants were collected, which appear 
to have escaped Mr. Buchanan’s notice, as they are not mentioned in his 
list of South Wellington plants. The following are the most remarkable : — 
Ranunculus hirtxis, Bonks and Sol. Mungaroa. 

Oreomyrrhis colensoiy Hook, Mungaroa. This plant occurs also on Mount 
Victoria. 

Laranthus fetrapetalua, Forst. Mungaroa. 

„ (iecussatus, Eirk. Mungaroa. 

Nertera cunninghamii, Hook. Wairarapa Lake. Occurs also on Mount 
Victoria. 

Haloragis micrantha, Br. Mungaroa. Found also close to Wellington. 

Olea montana, Hook. Pakuratahi. 

„ n.s. Mungaroa. 

Urtioa incisa^ Poiret. Mungaroa ; common. 

Ounnera monoica^ Baoul. Mungaroa. 

Rumex flexuoaus, Forst. Wairarapa Lake. The absence of this plant from 
the immediate vicinity of Wellington is not easily accounted 
for. 

TUlwa moschata, DO. 

. ^ , , Palliser Bay ; also at Miramar. 

delnlts, Col. j 

Cassinia retorta^ A. Gunn. Mungaroa. 

Raoulia glabra^ Hook. Bimutaka. 

Ckiloglottis comuia. Hook. Wainui-o-mata. 

Coryaantlies oblonya, Hook. Mungaroa. 

„ macrantha, Hook. Okiwi. 

Pterostylis tmllifolia^ Hook. Okiwi. 

Carex breviculrnis, Br. Mungaroa ; common. 

„ lamberiianay Boott. Mungaroa. 

Ouhnia hectori^ Kirk. Mungaroa ; common. 

Cladium gunnii, Hook. Mungaroa. 

Vncinia Jerruginea^ Boott. Mungaroa. 

CyperuB buchanani, Eirk. Waiwetu. 
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Abt. LXXVIII. — Preliminary Note on the Presence of one or more Hydro^ 
carhom of the Benzol Series in the American Petroleum ^ also in our 
Petroleums, By Williaai Skey, Analyst to tlie Geological Survey 
Department. 

[Head before the Wellington Philosophical Society, 17 th August, 1878 .] 

It is generally supposed that the benzol series of hydro-carbons is not 
represented by any constituent of American petroleum, nor even as far as I 
know in any true petroleum at all. Any way, so far as the American oil 
is concerned, we have it reported in the special report on the Petroleum of 
Pennsylvania by the Geological Survey there that Dr. Genth ♦‘believes 
that the series of hydro-carbons characteristic of those which furnish 
aniline, etc., do not exist in oui* American oils.” And, again, Dana informs 
us in his latest edition of System of Mineralogy that “ none of this series 
were detected by Pelonze and Cahours in the Pennsylvania petroleum.” 

However, some time ago I had, on behalf of the Customs authorities 
here, to examine some of our so-termod benzine for what is chemically 
known as benzol — hydro-carbon ; and for this I employed the test recom- 
mended by Prof. Hoffman — a test which is based upon the fact that benzol 
loses a portion of its hydrogen when wanned with nitric acid; the re- 
mainder combines with a portion of decomposed acid to form intro-benzol, 
and this product, when placed in contact with nascent hydrogen, is by 
the loss of oxygen transformed into the alkaloid aniline — a substance 
which is by certain easy oxidizing processes converted to others which 
are remarkable for their intensity and variety of colour, forming ^e well- 
known coal-tar colours. 

The results of his test wore, that I entirely failed to get any colour 
reaction; but I obtained a quantity of nitro-oils, from which I succeeded in 
separating one which by deoxidation yielded a substance which exhibited 
all the general properties of an alkaloid ; thus it is soluble in water, com- 
bines with acids, and, when dissolved in either, gives precipitates with tannic 
acid, mercuro-iodide of potassium, and sulpho-cyanido of zinc. It is an oil, 
at common temperatures, possessing a dark brown colour, and, like aniline, 
it gives an intense yellow colour to pine-wood» 
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As this substance, though clearly an alkaloid, does not yield any oolonr 
reaction with oxidizing agents (such as chloride of lime), it is neither aniline 
nor naphtha-aniline, and therefore is not derived from either benzol or 
naphthaline, and so does not indicate the presence of these hydro-carbons in 
the oil tested. The alternative is, then, tliat it is derived from a hydro- 
carbon or some hydro-carbons of the series which benzol heads and typihes, 
and which is in all probability either touluole or xylole, or a mixture of 
the two. 

Having obtained this result 1 extended my researches, and so have 
ascertained that all the brands of American kerosenes which we have here, 
together with the so-termed benzols, also contain hydro-carbons, which are 
capable of yielding alkaloids to the process I have described (the aniline 
process), but still give no colour reaction to oxidizing agents. 

Our own petroleums, both the heavy (Taranaki), and the light one 
(Poverty Bay), as well as their distdlates light and heavy, also behave in 
this respect like the American oils. 

In the case of the Taranaki crude petroleum in particular, this series of 
hydro-carbons is well represented — that is, quantitatively. 

The nitro-oil of this petroleum (the first product of the process employed), 
when cleansed from the unaltered oil by repeated solutions in alcohol and 
precipitations by water, has a sweet and powerful odour much resembling 
that of nitro-benzol. 

The facts detailed above lead me to suspect that every petroleum contains 
one or more representatives of the benzol series of hydro-carbons. Which 
particular member of this group (or which members, if more than one) 
is present in the several oils I have cited, I cazmot inform you until I have 
ascertained the composition of their respective alkaloids, a labour of so 
tedious a kind, that I cannot promise to perform it for some time to come. 


Abt. LXXIX. — On. a Property poumed by Eesmtial Oil$ qf whitminy the 
PreeipUate produced by mwing a Solution of Merouro^iodide with one of 
Mercuric-chloride, By Wxlluh Sxxt, Analyst to the Geological Survey 
of New Zealand. 

{Read before the WelUngton Fktlosephieal Society, Xlth Augmty 1678.] 

Jk article 88 of the last volume of our Transactions,^ I showed that 
eolttUons of certein alkaloids and albumenoids, made so weak that they will 
not give any precipitates with mercuro-iodide of potassium, will give them 
ioj^tasediately &ati a little meroonc-chloride is mixed therewith, in addition 
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to the first-named mercuric salt, and that such precipitates are of a pale 
yellow colour, which is in striking contrast to the full red colour which the 
precipitate would exhibit were neither of these organic substances present, 
since this precipitate would be iodide of mercury alone. 

Continumg my researches in this held, 1 have ascertained that tliere is 
another class of organic bodies, besides alkaloids and albumenoids, which 
determine a yellow colour to the precipitate, wliich is formed when aqueous 
solutions of mercuro-iodide of potassium and mercuric-chloride ore mixed, 
and this is that of the mentiat tnU. I therefore hasten to inform you of 
this fact, and to acquaint you with a knowledge of tlie means which 1 find 
may be used to discriminate, for toxicological purposes especially, the 
mercurial precipitates so coloured, from those which are coloured by tlie 
presence therein of an alkaloid or an albumenoid. 

The yellow mercurial precipitates, which are formed by this means in 
presence of these oils, volatilize entirely when gently lieated, and their 
sublimates preserve their yellow colour, even when kept cool a long time. 
This reaction distinguishes such precipitates from tliose which are formed in 
pmi of a fixed alkaloid, also of an alhomenoid ; while from tiiose formed in 
part of a volatile alkaloid they are distinguished by not reddening when 
treated with mercuric-chloride. 

1 find that a very minute quantity of any of these oils is efibetive for 
the production of tlie phenomena 1 have described ; for instance, one part 
of lemon oil to 10,000 pai'ts of water will produce it. 

The nitro-oils behave in this case in the same way as the essential oils. 
The nature of the merouro-preoipitate, which is thus formed in presence 
of an essential oil, 1 am unable as yet to determine for lack of time. 


Ait. LXXX . — Preliminaiy Note on tlui Production of one or more Alkaloids 
from Fixed Oils, by the Aniline Process. By WiniiUM Skby, Analyst to 
the Geological Survey of Now Zealand. 

h^are the Wellington Philoeophical Society, 11th and, 81«t August, 1878.] 

Mt late successful production of alkaloids from our petroleums*'' induced me 
to apply the same process 1 used in that instance to the fixed oils, that is 
Ihe process 1 name in the title of this paper, for brevity, the '^Aniline 
Sroeess one which, I may remind you, consists in first warming the 
petooleum, etc., to be treated, with nitric acid, by which numerous nitro 
compounds are produced ; and, in the second place, deoxidizing these by 
waafifmt bydregen, by which any hydro-carbons of the benzol series present 
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have a portion of their hydrogen replaced by the elements of nitrous acid, 
and subsequently, a portion of the oxygen of this acid removed, the ulti- 
mate result being that a nitoogonous substance is produced which is a true 
alkaloid, in fact an amide, that is, a substance constructed upon the 
ammonia type, and which, in case of those produced from petroleum, has 
one equivalent of hydrogen of ammonia substituted by a hydro- carbon. 

Now, so far as I know, this process has not been applied with any 
success to a fixed oil or fat, if applied at all ; every constituent of such 
substances is indeed held to be constructed so differently to the petroleums 
and their ^es, that we should not expect results upon them at all similar 
to those wo get by the same means as applied to the petroleums. 

However, by employing this i>rocess very carefully upon the purest olive 
oU I could got, 1 obtained as a resultant a liquid which manifested, to all 
the tests 1 could apply, the reaction of one containing an alkaloid. 

By employing Stras’s process to this liquid I separated an oily body 
which was in great part dissolved by weak acetic acid ; the solution in this 
acid afforded dense precipitates with tannin, morcuro-iodide of potassium, 
sulpho-oyanide of potassium and zinc, a reddish precipitate with free iodine, 
and when evaporated with platiuo-ohloride of potassium a granular yellow 
precipitate ; this precipitate, when washed well with alcohol to dissolve any 
oil present in a free state, partially fused when gently heated, and then 
blackened, and as the heat was raised the black matter was consumed, and 
a grey mass of platina left. 

These results clearly show that an alkaloid had been obtained from the 
oil used. 

Several other vegetable oils gave siznilar results to these, and among 
the animal oils, cod-liver oil and sperm oil. The former oil was obtained 
from the fish by steam, so that the alkaloid produced is not to be referred 
to any product of decomposition made by securing the oil. That this 
alkaloid is not to be referred to the glycerine of these oils is proved by mj 
inability to obtain an alkaloid in this way from glycerine itself ; and further 
by the fact that Price’s stearine, as sold in his candles, also affords me this 
alkaloidal substance. These Candles do not contain glycerine, and are the 
best representation of a pure fat which I con at present get. 

These feets open up a very interestmg field for research, as they show 
one of two thinge, viz. : — ^First, that there are one or more hydro-oarbons 
the benzol or naphthaline series in our fixed oils and fats second, or that 
the aoids of these substances are in part capable of furnishing alkaloids to 

aniline process. 

Whiohever way it may prove to be, the matter is of an equal interest^ 
ffft that there should be pure hydro-carbons mixed with the fixed vegetable 
and animal oils named, would be just as important a feet to know, as that 
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our oxygenated oils yield alkaloids to a process which hitherto has been 
considered applicable to hydro-carbon oils alone, and even of these but 
very few. 

I should inform you that none of the oils, etc., cited above, when tested 
for alkaloidal matter gave any indication of its presence, although I operated 
in each case upon the same quantity of oil as that I used for the aniline 
process. 

The constitution and precise character of the alkaloid or alkaloids I 
have thus formed I cannot at present describe to you, as I have not yet the 
leisure to prosecute this in vos Ligation to the end. I hope to take up this 
subject on some future day, but in the meantime I shall be glad to hoar of 
any one continuing the research, as it can hardly fail to give results of 
groat interest. 

Postscript. — I havo further pursued my investigations of this subject, 
and of tlie two alternatives I have submitted to you in respect to the 
derivation of the alkaloid I produce by this process, 1 accept that which 
assumes it to be a product of some hydro-carbon or hydro-carbons present 
in tlie oil or fat employed. I have jimduced alkaloids by this process from 
welhwashod butter, the purest sperm, and olive oils ; and I now make the 
general statement that there is present in all the fixed oils or fats, whether 
of vegetable or animal origin, whether in tlie organism or removed from it, 
a small quantity of one or more hydro- carbon oils, and that these, or at 
least some of them, are homologous witli benzol. 


Ajrt. LXXXI. — On the Cause of the Movements of Camphor when placed upon 
the Surface of Water, By WmLiAM Skby. 

[Head before Oie Wellington Philosophical Society^ QUt August, 1878.] 

It has long since been known that camphor in small pieces describes rapid 
and very eccentric movements when placed upon water, the surface of 
which is free of oily matter. This phenomenon is so singular, *** .and is, 
besides, so striking to him who for the first time witnesses it, that such an 
one can hardly help feeling anxious to bocomo acquainted with its cause, 

**1 have since discovered that the liquid bi- sulphide of camphor behaves in this 
mpaot like camphor. If the water used with it is quite olear from greasy matter, it 
ipieadt in various directions by a series of explosive efforts ; but if the water contains a 
minute quantity of grease (as it will do if especial precautions are not taken), the sulphide 
td Camphor, after a little while, rotates slowly round its centre, then rotating progressively 
ioicTi it at last strikes off in a straight line, leaving a greasy narrow streak bohindi 
ijdfioh is penmment. 
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azi4 the more so when, on enquiring into this, he learns that no one has yet 
{iiahlished anything in explanation of this phenomenon which is. backed 
either with any kind of authority or, what is more, by a weight of evidence 
sufficient to recommend it for his unqualihed belief. 

It was just under these incentives to research that, a little while ago, I 
commenced investigating this phenomenon, and with the additional one of 
ultimately finding something in common between it and that of the motion 
of nunute particles in certain liquids— one known by the appellation of 
** Browinian movements ” — the Pedetic movements of Prof. Jovons. 

After I had made a great number of experiments with camphor, how- 
ever, I could find nothing which gave any proof in favour of a common origin 
for the two phenomena. Neither could 1 find anything in support of the 
theory popularly assigned for the explanation of that exhibited by camphor, 
but instead, evidence of a very decided character, pointing, as I think, 
very clearly to quite a different origin for it than that which is assigned 
by the theory in question. This I now ask leave to submit to your 
inspection, and, if you will allow me, I will do this in the same order, or 
nearly so, in which it was educed. 

First, I will remind you what this theory is, which is thus endorsed by 
popular opinion. It is based upon the fact that camphor gives off vapour 
at common temperatures, and it is to the unequal impingement of this 
vapour upon the water around it that the movements in question are 
ascribed, the camphor being held, as I suppose, to move in the direction of 
least evaporation. 

Now this does, I allow, appear at first thought quite explanatory to 
anyone who will observe the effect which camphor vapour, or vapours, 
generally have upon water, the surface of which is prepared so as to 
indicate any modification it thereby undergoes* Such a surface, in the case 
of vrater, is easily got by dredging a little very finely -powdered resin evenly 
upon it,* 

Camphor suspended close to a surface of this kind produces, as you soe^ 
an instantaneous recession of the resinous particles from the point inune*^ 
diately under it; the same effect is also produced 1^ those substances 
generally which give off vapour id suitable quantity at the temperature at 
which they are used ; for instance, alcohol or ether. 

^ It doesi indeedf appear from this, that the popular theory which we are 
attacking is, after all, correct. One sees the resin quickly dashed away from 
the camphor, etc., and in consequence conclude that, as action and reaction 

• Wi satlsee spirsUiudiostes (by the displeoeiiient of mlA) theprsMiioi of cOy 
osn xesdily be deteot^ai tom the finger epplMlhmtei 

ivea ifinaedietel^ 
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are equal, each of the substances whose vapours we are operating with, is 
at such times subjected on all sides to a force tending to drive it in, that is, 
towards its centre ; a force which, as it cannot bo persistently equal around 
it, will certainly move it from its normal position. 

This is, I allow, a conclusion which one is at first inclined to form ; but 
I will now show to you an extension of this experiment yielding results 
which will, I think, at once prevent anyone previously so inclined from this 
conclusion. 

The camphor is now only one*sixth of an inih above the water, and the 
diameter of the cleared space below it is about half an inch ; I now lower 
it to within one-fortieth of an inch of the water, but you observe that the 
area of cleared space is not perceptibly increased, thereby showing that 
this is very closely upon the maximum of that which can be got by placing 
the camphor at an infinitesimal distance from the water. I now allow it 
the slightest contact with the water which I possibly can, and you observe 
that there is instantly a very large increase of cleared space, whose 
diameter is certainly not less than four inches, representing, therefore, an 
area no less than sixty-four times that which we had before. 

Here, then we have, in one moment, an accession to our knowledge of a 
kind which teaches us that, whatever the direct radiation of camphor vapour 
may have to do with the production of the cleared space last got, there is 
some reaction of camphor with water of quite a different nature which has 
very much more to do with it; so great, indeed, is the effect produced by 
the merest contact as compared with that obtained by suspension in the most 
favourable position, that it really becomes a moot point whether any space 
at all is cleared by the direct impingement of this vapour on the water 
surface. 

To settle this point by a demonstration I now reproduce certain experi- 
ments of mine : — This small sphere of camphor I suspend over water (pre- 
pared as above) within one-sixth of an inch of its surface, and across 
the cleared space produced, close to the camphor and closer to the water 
than the camphor is, 1 place this thin bar ; now this clearing should have 
its diape materially altered, and its area much curtailed if it has been 
produoMby the mere impingement of vapour on water; but you cannot see 
tibat any variation ocoms whether in shape or area. 

Again, I place a small piece of camphof: on this prepared surface, 
and put a wide bar close to one side of it and very near to the water ; 
n<^w, action and reaction being equal there should occur a marked 
teoession of the camphor frrom the bar if the evaporation theory is correct, 
Ibr in the direetion of this bar is the greatest resistance to the escaping 
; bat you oannot observe that anything of this kind happens, 
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Bvidence of this sort, indeed, is to be had in every exhibition of these 
movements of camphor, for whenever the camphor gets to the veasers 
side, it remains there motionless, whereas it should (according to the theory 
we are examining) rebound therefrom, with great force. 

But apart from and independent of these results, it is, as I conceive, 
very questionable whether any vapour emanating from a substance which is 
of the same temperature as its environment, and in presence of air, has a 
direct repellent effect thereon. However, tins is a question of so general a 
character that I cannot well extend the scope of this paper so far as to 
take it into consideration now, but if you will allow me I will trench upon 
it so much as to inform you of a few very interesting facts which are con- 
nected with it, and also in an especial manner with the particular phenomena 
we are considering. 

ExperimenU . — Two pieces of camphor swung in air in close contiguity, 
at the ends of very fine and long threads, do not manifest any repellent effect 
in regard to each other, while, if placed upon water, though at first there is 
an appearance of a mutually repellent force in action, there is, after a short 
time has elapsed, an appearance of a mutually attractive force— they actually, 
as you see, move toward each other and close together. Now, you will allow 
that these results are not consistent with the theory which credits vapour 
with direct repulsive effects. The case of turpentine is something similar 
to the above. It is a substance which gives off vapour more freely 
than camphor, yet when one sprinkles fine particles of cork upon it and 
applies its vapour thereto, one cannot observe that the cork is at all 
affected thereby. But not only this, one can get the very reverse of 
repulsion during tlie omission of vapour ; thus, upon either turpentine or 
kerosene a small piece of cork is placed, and a rod moistened with ammonia 
is then brought to within about half an inch of it, when the cork may 
be observed to positively rush to the rod and follow it about as obediently 
as a needle can respond to the movements of a magnet. 

Taken as a whole, the results which I have just described or exhibited 
to you, do, as 1 conceive, indisputably show that this recession of particles 
under the influence of camphor is, appearances notwithstanding, not due to 
the direct impingement of vapour on them, but rather to some effect follow* 
ing thereupon ; and it seems therefore necessarily to follow that the znove- 
ments of this substance (camphor) on water, are also not the direct result of 
impingement, but the result of something which follows it. 

And now, With the popular theory thus disproved before you, it. may 
occur to some one here, as it did to me, that possibly these movements of 

* Volatile acids, also water, applied in tbii way have the reverse effeet, while tur- 
pentine is neutral. The rod alope, if wana, has also an apparent repulsive idiKset on 

theooxik 
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camphor are the effect of electrical reactions, but that this is not so appears 
from the fact that neither of the polos of a six-pair Grove battery, in full 
action and in good working order, at all effects these movements when 
applied close to the camphor. The xjoles wore pointed in order to be in the 
most favourable condition for effect. 

The ground being thus cleared, it remains for . me to tender for your 
approval a theory which, in my opinion, explains the phenomena in 
question. This I will do, and along with it I will describe or demonstrate, 
as the case admits, the experimental results upon which, in conjunction 
with those related above, this theory is based. 

You will perhaps remember that in the introductory part of this paper 
Is tated to you the well-known fact that, for the exhibition of the movements, 
which I now desire to explain, it is necessary to have the water-surface free 
from oily matters. Now a knowledge of this is highly suggestive ; it is as 
you will find the key to the question before us. A drop of oil (as you 
observe) stops in a perem2)tory manner all camphor movements, and it 
is now our proper course to enquire how it effects this. It can only, so 
far as I see, effect this in two ways, either by enfilmning the camphor 
and so preventing evaporation, or it is not as a suspensive medium favour- 
able to the continuance of such movements ; that this last is the case is 
shown by the following experiment. 

I float a small piece of cork upon turpentine, on this cork I place 
camphor, and you observe that we get no camphoric movement.* Clearly 
then it appears that whether we are to got the phenomena or not 
depends upon the nature of the surface of the liquid which we use for 
flotation, and this independent of any effect it may have upon the solid 
camphor in preventing its evaporation. The knowledge of the fact that 
oils generally are, in this particular respect ^ antagonistic to camphor- 
movements I sought to amplify, and in this I have succeeded. Thus I 
find that besides them alcohol, other, bi-sulp)iide of carbon and ammonia, 
applied even as vapours, and only in minute quantitios, arrest camphoric 
movements very quickly. I further find that such movements are very 
much less rapid and prolonged if the water used is charged heavily with 
either acids or salts.! 

Being thus acquainted with the fact that so many and such diverse sub- 
stances as those just above cited, render water unfavourable for camphoric 

* This fact, by the is corroborative of the correotuess of the opinion 1 have 
Tdntitred above, viiS., that camphor movements are nut caused directly by the impinge- 
ment of Its vapour upon the licjuid which floats it. 

t 1 have since found that, in singular opposition to these vapours, etc., gasoline not 
only refuses to stop or retard oamphorio movements, but even starts them in case of 
camphor rendered stationaxy in this way. 
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mmment, it ooourred to me to try oamplior itself. I placed a large piece of 
it upon water in a yessel olosed from the dr, and found, after the lapse of 
about four hours, that it was stationary, and that fresh pieces put therein 
would not move. I then took out the camphor and exposed the water 
freely to the air for a short time, when 1 found that camphor would then 
describe very lively movements upon it. The same kind of effects are not 
produced if the camphor is kept wholly immersed in the water, not even if 
the time of contact is prolonged to a week. I further found that a water- 
surface, which has been rendered unfavourable for these movements by 
camphor, is also in a very unfavourable condition for the spread of oils 
thereon, so much so that some of them, when so placed, that is, of course, 
when used in small quantity, keep nearly to the drop form. 

The very pertinent facts ore, then, now distinctly shown, that many 
vapours are obstructive to camphoric movements when condensed within or 
upon the upper stratum of any water on which camphor is moving, and 
that among these substances is camphor itself. Now we have already seen 
that all the substances just named above (and this includes camphor) are 
capable under certain circumstances of giving very decided and rapid move- 
ments to solid particles when they occupy a water-surface ; and we have 
also seen that these vapours do not effect this directly by what I may here 
designate vapour force^ but rather by surface modification. The conclusion, 
therefore, which one is led to by a consideration of all this is, that the 
movements of camphor in question are the effect of surface modification and 
modification which it produces itself. 

The analogy is, I hold, complete between resin upon water moving away 
from that which has been modified by vapour, and camphor upon water 
moving away from the water it has modified, except that we have one sub- 
stance less in the latter than in the former case — ^thus, camphor placed 
upon water gives up a part of its substance to the upper stratum thereof; 
this part represents the vapours, whether of alcohol, ether, or camphor, 
which are resident in the clearing they have made amongst the particles of 
resin with which the water has been laden ; the remaining part of the 
camphor repres^s the resin which has been removed to make this clearing. 

Such is the theofy which I submit to you as explanatory of the pheno- 
mena we have been observing. 1 think you will readily allow that it is at all 
avents tibe most probable of any which you have now had for this purpose, 
and now it only remains for me to state to you what 1 conceive to be — 

1. The precise nature of the surface modification which I have 
credited camphor with producing. 

SS. The manner in which a surlaoe so modified fi>r0es camphor to 
move. 
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First then in regard to the nature of tJais modification. Camphor, I 
should remind you, has properties affecting this question as follows : — It is 
soluble in water, and so witliout doubt combines with it ; it is not decom- 
posed by water, even in conjunction with air that is at common temperatures, 
and it is a resin slowly volatile at such temperatures. 

Now camphor, as we have seen, modifies a very much larger extent of 
surface when placed in contact with water than when suspended over it. 
We may, therefore, be certain that the modification in question is not 
occasioned simply by a deposit of condensed camphor vapour upon the 
water surface, but rather by some combination of it with water. This 
combination, however, is not that which is obtained by saturating water 
with camphor in the ordinary way (a compound containing one part of 
camphor to one thousand parts of water), as is shown by the fact I have 
already stated to you, that a saturated solution of camphor in water allows 
camphor to describe movements upon its surface ; this compound, therefore, 
is one new to us, it can only exist as a thin surface film, and is therefore 
doubtless one far richer in camphor than that which we already know of, 
a compound indeed so highly camphoretted that it, in all probability, 
partakes in an eminent degree of the characters of an oil."^' However, it is 
impossible for me as yet to obtain direct evidence as to the nature of a film 
so exceedingly thin as this. We must therefore for the present rest content 
with the indirect evidence which we now have. 

Granted, then, that the modification effected upon a surface of water by 
camphor is owing to a combination of the two for the production of a highly 
camphoretted oil, I have only now to show the precise manner in which 
this compound induces camphor to move. 

For this purpose 1 will refer you to the effect which a drop of oil has 
when placed upon water laden with an indicatory substance, such as clay 
in jfine particles ; the oil spreads quickly and regularly around, and in the 
act urges the clay to the side of the containing vessel, where it becomes 
stationary. Now the clay and the oil here ore, I hold, fairly representative 
of Uie camphor and its oily compound ; there is this difference, however, in 
the movement of the oils, and it is an important one, it is a difference upon 
which all camphor movement depends, — ^the spread of oil in the case of 
camphor is not even around it, as is that of the other oil ; were it so there 
would be no such phenomenon as that we are investigating. Begularity of 
spread is in this case impossible, because the production is irregular, owing 
^ the highly crystalline nature of camphor, and its great frag^ty, whereby 

* 2 have lately obterved that water thoe modified, when eompaxed eide by side 
wMhfmi watei eshibUs a higher lustre than the pure water does, a tet greatly in 
favour cl this viewi 
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one cannot obtain a homogoneoua sphere of it for use, or if one could it 
would at once lose its cliaraoter and shape. The oil then being of necessity 
produced irregularly around the camphor spreads unequally from it, and in 
the act urges it in a direction which is away from that side on whiyh there 
is the greatest output of oil ; thus the camphor breaks through the oily 
film at its weakest part, and sets itself upon the edge thereof, which posi- 
tion it retains so long as there is motion produced. The movements of cam- 
phor are, in short, the joint results of the outward spread of oil along the 
water surface — the inertia or adhesiveness of tliis oil as regards what 
surface it thus occupies — and, lastly, the antipathy, as it were, which exists 
between the two, the camphor and its oil, whereby they refuse to associate. 

But the questions will now without doubt present themselves to you — 
Why should the oil spread so determinately over the water and retain the 
position thus gained so obstinately ? and why should it appear to repel 
camphor? Unto such questions I might with propriety reply, that to 
entertain them here is not incumbent upon me, as 1 have now completed 
the task I set myself in this paper, by showing that camphor moves, as we 
have seen, upon water, for the same reason tiiat solid particles occupying a 
water-surface move when oil is added. To treat such questions is really to 
take up another subject, and one wliich includes within its scope the 
behaviour of oils generally with water when in presence of it — a subject, 
moreover, which I had reserved for a further communication to you ; but 
rather than leave the matter in hand in a state which may to some appear 
unfinished, I will trench upon these subjects so far as to make a few general 
observations thereupon in elucidation of these questions. It is, however, 
proper that I should premise these observations with a short statement of 
the prevailing opinion as to the reason of the extensive spread of even 
minute quantities of oil upon water under favourable circumstances, and 
their refusal to mix under other circumstances. 

According to these opinions, and these are both the popular and scien* 
tifio ones, the spread of oil upon water is simply the result of gravitation in 
conflict with the oohesiveness of the oil, and the apparent antipathy which 
they manifest towards each other, is the result of an exertion of a repul* 
sive property innate in one or the other, or in both. Thus it seems to me 
that the possibility of chemical reactions being concerned in each of these 
i^eratioxis has not been contemplated, and so, as I am persuaded, an 
important factor in both these problems has been left out of consideration. 
In opposition, then, to such opinions, I will maintam here that both the 
spread of oil upon water in thin films, and the apparent repulsion which 
may be seen to occur between the two, are brought about mainly 
the satisfaction of ohemioal affinity. 
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1 will only now take to task, in a direct way, tho idea that oil and water 
mutually repel each other. 

If any one will put a slender stick of some solid fat into water and 
then remove it so that the lowermost point thereof is about one-twelfth of 
an inch above the water-line, he will upon due examination find that a 
portion of water adheres to tho fat and joins it to tho remaining water. 
Some fats may be lifted out of water to a much greater distance than this 
before connection therewith is broken. Now, you will i^erceive that these 
effects are quite incompatible with this idea of repulsion ; could fats repel 
water, they would rather depress water when applied thereto than raise it. 

A cohesiveness so strong as this can, as I believe, only be explained’*'* by 
assuming that a chemical combination has taken place between the fat and 
the water, a combination not of masses but of surfaces, because of tho 
insoluble nature of the product in relation to both the substances furnish- 
ing it. 

Wliat is true hero of fat will undoubtedly bo true of tho oil it furnishes. 

Allowing, then, that oil and water have affinities for each other, these 
will certainly come into play to a very great extent as regards the oil when 
a very thin film of it has contact with 'water, such as obtains when a drop 
of oil is suffered to extend itself upon 'vs’ater unchecked, and tho fact tliat 
oils thin out in this way, and so rapidly as they do, upon water, I would 
attribute in largest measure to successful exertion on their part to satisfy 
this affinity. Corroborative of the truth of this opinion is tho fact which 
I have ascertained that oils spread far more rapidly and extensively upon 
water than upon mercury, a substance which as far as we know has not 
any affinity for them ; and in further corroboration of this, oil, as we have 
already seen, does not spread at all when applied in small quantity to 
water which is covered with hydrated camphor ; still, each of these sur- 
faces-— the metallic and the camphoretted — may appear to us as smooth as 
that of the purest water. 

And now applying the knowledge of these results and the deductions 
they seem to allow us to make to tho elucidation of the questions wjush 
I have proposed on your behalf, I would maintain that tliis camphor oil, 
though in part composed of water, has still an unsatisfied affinity for water 
by which it is urged to extend itself around in search of it; it occupies 
firmly the surface it has thus overrun by reason of its internal cohosiveness, 
its in^a, and its affinity for water. 

It forces the parent piece of camphor into movement, because being 
•atorated with camphor there is no unsatisfied affinity existing between 

* !niat this effect is not produoed by atzaospherio pressure is oertaia from the fsot 
thal file whole of the portion wetted may be open to the air. 
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tiiem, so caoh of tlicm — that is, tho oil and camphor — can only respond to 
their affinities for water; to the water therefore they both keep, for its 
possession they fight. It is a running fight, in which the oil having a 
motion of its own communicates a part of this to the camphor, and so 
appears as the pursuer. 

Summarizing, now, all that we have here an*ived at, by way of 
emphasizing the points I consider as fundamental to the theory I have 
proposed, you perceive that I have maintained upon evidence, much of which 
has been experimentally demonstrated, that the movements described by 
camphor occupying a surface of pure water, are neither due to tho direct 
impingement of vapour upon such surface, nor yet to any electrical effect, 
but to the production of a compound of camphor with water, which, being 
of an oily nature, spreads upon the smface of the water, and, in the act, 
forces the camphor to describe the movements in question, precisely in the 
same manner that oils generally, in their flow along the same kind of 
surface, can urge away from them any solid particles resident thereon. In 
the actual process, directly that the camphor touches tho water there is a 
considerable but unequal output of this oil therefrom, and as this does not 
dissolve in the water, nor volatilize, at nearly tho speed at which it is 
formed, it spreads principally upon tho water, and retaining for tho time 
possession of all it thus overruns, it urges and keeps the solid camphor 
away. 

As I have already stated, were tho production of this compound equal 
around the camphor, we should not see the camphor move as we have done; 
but this is in the nature of things impossible, as there is certain to be more 
of it made at the instant of immersion upon one side of tho camphor than 
upon any other of equal extent, and so an initial movement and dhection is 
given to the camphor. When this direction changes, as it frequently does, 
the output of oil has become greater upon a difierent side, or the cam- 
phor, in its course, has got into contact with its trail ; when all movement 
ceases, the whole surface of the water, or at least that within a considerable 
distance of the camphor, has got enfilmed with tho oily compound, and the 
camphor thus becomes oil-bouud. 

As to the reason why the oil of camphor when in motion, or, indeed, 
any oil in motion, should thus urge camphor about, I have attempted to 
show that this is due to the fact that they have uo affinity for each other, 
but that each has an affinity for water, and so they have both a tendency to 
keep in contact with it-*in fact, they are adhesive in relation to the water, 
hut neutral in regard to each other, hence the appearance of direct repulsive 
iffeot^ Idnd of effect, which by«ihe*way, I believe to be idwaye due to 
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Now, if the conclusions stated above ore in the main correct, any 
substance floating upon a clear surface of water and discharging oil thereon, 
should describe motion, and motion of the same character as that which you 
have seen camphor make. Well, this is, I find, precisely what does happen 
when the experiment is performed. 

I mb this small piece of cork with a very little turpentine oil ; it has 
now absorbed this oil, and appears but little different from another piece of 
cork I have hero, which has not been oiled. I place both upon w^ator, and 
now you can see tliat while the clean piece of cork remains stationary 
thereon, the oiled piece moves about in a very vigorous and eccentric 
manner, imitating the motion of camphor so closely that, except for the 
difference wliich exists hetwocu the colour of the two (the camphor and the 
cork), one would take them as they move for the some thing. 

Like effects follow when any non-volatile oil is used in place of turpen- 
tine. These experiments arc eiiilfiy crucial tests as regards the correctness 
or otherwise of the theory I have proposed to you. 

I will only add to this by stating that, should further research prove 
tliat tlie several deductions I have hero made to you are correct, a decisive 
blow has been given to the popular theory that vapours are directly repellent, 
as they are emitted in presence of air, from substances at the same tern- 
peraturo and pressure as that of their surroundings* ; and also, as I believe, 
to the theory that a repulsive property is innate in our oils, and that it is, as 
it wore, developed into action whenever water is placed nearly in contact 
with them. I say ncaiiy in contact, for the contact which ensues on colhsion 
of bodies may also cause repulaionf but not repulsion in the sense I use it 
hero, viz., that in which it is used and to which it is limited by physicists 
when they deal with this particular matter. 

In this connection I cannot refi-ain from stating to you my belief that 
repulsion and its correlative attraction, whether in reference to electricity, 
magnetism, or the movemonts of masses in relation to each other, are not 
direct results indicating the action of two properties, but are secondary ones 
brought about by and indicating modification of matter. 

Postscript. 

I have lately been successful in getting results which, in the first place, 
demonstrate that the surface of water is chmicalhj affected by camphor, and, 
in the second place, I got results which completely explodes the cuiTeut idea 
that vapours in their emission drive solids away from them, as pter sa. 

I. Water which has had camphor moving over its surface a long time, 
refuses to gyrate camphor ; its surface acquires a somewhat 
resinous lustre, being, in fact, more refractive of light than 

* Vapours, of course, arc always in a repellcut ooudiUon as they rush into a vacuum, 
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before, as I think (this is, however, for measurement), and such 
surface will not allow keromu or turpentine to flow over it; t.^*, a 
drop of either put on keeps in nearly the drop form ; in pure 
water they would flow over instantaneously. I have got the 
surface to refuse olive oil even, a very searching oil tliough a 
slow mover. This shows that such surface is a combination 
of camphor with water ; and I am now enabled to fill up a 
break you would observe in the continuity of my paper. I 
now show how camphor forms some compound with water, 
which will not allow oil to flow over it. This compound 
is not camphor, because camphor is soluble in oil. I think it 
is probably the hydrate. If it is the hydrate, the surface should, 
by continued exposure, again rotate camphor, or allow oil to flow 
over it ; and 1 find that two hours* exposure of a non-rotating 
surface does restore to it the p^^perty of rotation. 

II. That vapour does not necessarily repel, seems shown by the fact 
that cork, on turpentine, or kerosene, is attracted by ammonia 
vapour. Now, ammonia is a substance which, being rapidly 
evolved — far more so than camphor — should repel cork on tur- 
pentine strongly. (Camphor, I may say, and ether, and alcohol, 
do repel cork on this liquid). 

Again ; Turpentine vapour docs not repel cork on turpentine, 
but it repels cork on water ; and water offers more resistance to 
the movements of substances swimming on it than to substances 
swimming on turpentine. 

Clearly the idea that vapour in transit (molecular movement) 
can move masses of matter visibly to us, does not receive any 
support from such results as these, 

I am led to hold by researches here, and by thought on the matter, that 
the generally received idea that vapour exercises a direct repellent force, is 
entirely erroneous ; it appears to do so, but it in reality forms a compound 
with the liquid it appears to repel, A compound being lighter, or having 
greater diffusive power than the normal liquid, rolls like a wave away from 
the supply, and carries any dust mechanically with it, giving the apparent 
repulsive effect observed. 

Bepulsion by direct force of vapour is, I hold, an optical illusion, and 
one which physicists should long since have exploded by force of pure 
mathematical formulie, and not left it as a job for chemists. 

I shall in a future paper take the larger subject, that no kind of matter 
c«m be visibly repelled while intercepting vapour in transit so long as a 
common temperature is observed and the pressure is not notably irregulisr. 
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Lastly : I get a decided attraction (apparently) of camphor for camphor 
when this substance occupies the surface of water upon which it 
has rotated for a time sufdcient to give a surface about half 
charged with the camphor compound, 


Abt, LXXXII . — On Osomote, a$ the Cause of the persistent Suspension of 
Clay in Water, By Wiluam Skjst, Analyst to the Geological Survey 
of New Zealand, 

[Read before the Wellington Philotophieal Society, 9th November, 1878.] 

That certain waters can and dn persistently suspend clay is a fact which 
has been known from time immemorial, and the fact has also been known 
for a time nearly as long that when alum is added to water thus employed, 
the clay thereof is first coagulated, tlien precipitated, leaving the bulk of 
the water quite clear. Tliis effect of alum has always been attributed to 
the fact Uiat in a relatively large quantity of water it partially decomposes, 
producing a nearly insoluble basic salt which, as it precipitates, carries the 
clay down with it, entangled therewith, an effect which is therefore simply a 
mechanical one. In the year 1868, however, I showed’*'' that the same 
effect could be produced chemically. 1 then brought under public notice 
the fact *Hhat several neutral salts having their component parts so strongly 
eombitied among themselves as to tender their decomposition by clay^water 
impossible, are individually capable of precipitating clay from suspension in 
watet\** I further showed that such precipitates re-aoquire a property of 
persistent diffusion, if well washed in pure water;! and I then main* 
tained, and do still maintain, that these salts thus affect clay so suspended 
ncMy by the exercise of their afdnities for water, by which means the clay 
is partially de-hydrated, and so has its density increased to such an extent 
that gravity soon markedly asserts its influence, causing the observed 
oosgulatioii. 

* London Chemical News, No, 485. 

t Ify claim m the diicoverar of this effect of neutral salts has, to use a digger’s 
phrase, been ‘•Jumped’’ by ssvcral Investigators working independently of each other, 
hut all, of course, in happy ignorance of the fact, that it was already properly pegged 
out.” One of these (Dr. Sterry Hunt, formerly of the Geological Survey of Canada), has 
even unconsciously followed ms so closely and so fa|^8 to make the same application of 
Ubis knowledge of this property of such salts as I did— via., to the explanation of the 
I el the fModem of the oceanic waters from clayey matteri, 
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This theory has been combated by eminent scientists, as will shortly 
appear ; but whether it bo true or not, it is certain that the mode of action 
of such salts is quite different to that by which alum is always supposed to 
operate, although they have been, for want of due consideration, undis- 
tinguished from each other. It is, moreover, certain that clay, so coagu- 
lated, is de-hydrated, and the knowledge of the two cognate facts — 
simultaneous coagulation and dehydration of clay under such circumstances 
—is, as will shortly bo seen, one step towards the solution of the question 
before us (the cause of the persistent suspension of clay in certain water), 
as it is thereby shown that clay must be hydrated to an extent at about its 
maximum in order to manifest this property. 

Induced by a knowledge of this fact, I ventured (in tho communication 
referred to) in explanation of this persistent suspension, tho opinion that 
clay can hydrate to an indefinite extent, so that it can even take up in a 
combined form the whole of tho water in which it may bo diffused, making 
a kind of jelly with it, very weak but still having enough consistence to 
retain in a comparatively fixed state the clay particles of which it is in part 
composed* But having lately taken careful cognizance of the remarkable 
fact that particles of clay when persistently in suspension are as persistently 
in motion (describing the so-nomod Browinian movements), I have now 
perceived that hydration of clay never does occur to this extent; those 
movements of such particles proving the presence of free water in their 
neighbourhood, which, of course, is against the theory of indefinite hydra- 
tion, and so left tho question as to this persistent suspension of clay still to 
me unsolved. 

Upon casting about in our scientific works and periodicals for a solution 
of this phenomenon, I came across various theories professing to account for 
it. Notably, one by Prof. Jevons, ascribing it to electricity ; one by Br, 
Hunt, ascribing it to the viscidity or cohosivoness of pure water ; and 
another by Mr. Dancer, who attributes it to the effect of heat unevenly 
distidbuted. Upon mature deliberation I concluded that each of tliese 
theories is as unsound as the one which I had discarded, and it then 
occurred to me that in the action of O$omoit we have the solution sought 
for, the cause of the persistent suspension of clay, and after a careful 
consideration of this view of the ease, I am so impressed with the idea of 
its Accuracy that I now venture to submit it for your criticism. 

In order to present this view to you in as fiivourable and clear a light as 
possible, I will first briefly state tho principles of Osomose. 

Any colloid (that is, a substance which cannot be crystallized, and 
which, though xnsolable in ifeter, is capable of largely combining with 
it) has the property of allowing water to pass through it, and czystalliada . 
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also, but to a less extent than water, that is, for equal times of contact 
therewith. 

When, therefore, a colloid, say of albumen, is formed into a stiff dia- 
phragm, with water on the one side and an aqueous solution of a crystalloid 
upon the other side, having about the same height as that of the water, the 
level of the liquids is altered by their unequal diffusion through the dia- 
phragm, that of the water is gradually low^ered, while that of the saline 
solution is raised, until after the lapse of a day or two a very marked 
change of level is observable. 

These effects aro far greater in the case of weak saline solutions than 
strong ones, and for nllinlies and acids than for salts. It is the mechanical, 
tlie lifting oflfect observable in the apparatus described, that I have noted 
for the elucidation of the phenomenon of clay suspension. 

I make the application as follows : — Exchange the fixed diaphragm of 
albumen for a highly elastic one of the same material, and for the change of 
level before observed in the two liquids there is a change in the position of 
the diaphragm. The albumen will move in a mass transversely aw'ay from 
the saline solution. 

Hence wo may be certain that were a fragment of this diaphragm, 
especially a minute one, placed in a liquid containing some salt unevenly 
distributed, such fragment would also move, and move in the same direc- 
tion as the diaphragm itself should. 

Again, we may be equally certain that wo should obtain similar move- 
ments by charging the albuminous fragment with a salt unequally ^ and placing 
it in water, pure or nearly so. Lastly, movements of a similar nature, 
but not so rapid, would ensue, were these fragments charged with the salt 
equally throughout, as some part of their exterior could scarcely fail to bo 
of more angular construction or to be more porous than the remaining 
parts, and so would take up water at a greater speed than the other parts, 
thereby causing a recession of the fragments from the liquid at such points 
of contact, precisely in the same way that I have shown the movements of 
camphor upon water arc produced.*^ 

Thus by progressive changes in the common form of dialytio apparatus, 
we have at last an apparatus of this kind consisting of a vessel of pure 
water in which are minute homogeneous fragments of albumen, evenly 
charged with a sedt, one by which all the motion produced by dialysis thereby 
is oommonicated to the dialyzing material itself, that is to the minute 
albuminous fragments. The same result would of course follow were the 
albumen pure and the water saline* 
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It is ther^ore quite certain that any substance capable of dialyzing will, 
when swung clear of all attachments in pure water, describe movements 
of great persistency which are due to osomose, and in order to complete 
tiie evidence which is yet required to show that osomose is the cause of 
the persistent suspension of clay in water, it only remains to be shown 
that this substance (clay) is capable of dialyzing. 

For this purpose 1 adduce Prof. Qraliam’s opinion of the mode in which 
osomose is effected (an opinion in which I fully concur). This able chemist 
(the discoverer, by the way, of osomose) attributes it entirely to the exertion 
of chemical affinity. Any dialysing diaphragm having water on the one 
side and saline water on the other, is, he holds, constantly absorbing, that 
is combining with water towards the side which is in contact with water 
alone, and giving it up to the other side, tliat is, to the saline solution there. 

Thus it appears that any substance which, while insoluble, or nearly so, 
in water, can still weakly combine with it, and in various proportions, is 
competent to dialyze. 

Now, clay is most certainly such a substance ; it hydrates readily, and 
is as readily de-hydrated, that is in part, and the propoi-tion in which it 
hydrates manifestly varies, and under the very conditions it is necessary 
that it should do so for my argument, that is, as placed in pure water and 
saline water, as is manifest to the eye even when clay in water is coagulated 
by salt. 

Indeed, Prof. Graham has shown that porous earthenware dialyzes ; he, 
however, attributed this property to the alumina present therein ; but 1 fail 
to see how alumina could be liberated from the earthenware in his experi* 
ment. I should rather attribute the effect he observed to that portion of 
the ware which had been hydrated to clay. 

It is therefore, I think, now clearly shown that clay is capable of 
dialyzing, and so is competent, under conditions already named, to describe 
movements due to osomose. 

The principal cause, then, if not indeed the sole cause, of the persistent 
suspension of clay in water, is undoubtedly motion communicaUd to it by 
oiomo$e ; and as osomose is the more rapidly produced in saline solutions 
the weaker they are, and farther, as the motion thereby derivable should be 
applied with greater effect to clay particles the more hydrated and, con* 
sequ^ntly, the lighter they are, it follows that suspension of day in water 
will be the more persistent the less saline the water is-*^ fact which, as 
you may remeiuber, I have long smee demonstrated. 

In wa^d: saline to a certain extent, day partides by da*hydration acquire 
a density too great to allow of their remaining sensitive to the motion prcqper 
to osomose ; they therefore coalesce, and gravity soon asserts itself, 
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There is, perhaps, one point in respect to this, about which yon may 
require further information ere you would bo prepared to give an opinion 
respecting the accuracy of my theory. It may be asked whether, in all 
instances of persistent clay diffusion, there is sufficient soluble saline matter 
present of such a nature, and which is, besides, so unevenly distributed, as 
to enable dialysis to be carried on to the necessary extent ? 

In regard to this, I would reiterate the statement which I have made, 
that dialysis is best produced by very weak saline solution, and I would, 
besides, remind you that by far the most cfi^^ctivc solutions for this purpose 
are those of the alkalies, and it is precisely matt(?r of this kind, which, as it 
happens, is certain to be present and unequally distributed in any clay 
water we may ever prepare. 

In all clay, as you are aware, some alkaline matter is present, and in 
such a form that it gradually passes into solution. Again, ammonia 
can, as wo know, scarcely he excluded from the water through which clay 
may he diffused, and it signifies not where the alkalies are, whether with 
the clay or tlie water, so long as they are not equally diffused throughout 
both. 

In this connection it is proper to note the fact wdiich lias been recently 
discovered*^' : — “ That the powder which water possesses of sustaining clay in 
suspension is increased by tlic addition of small quantities of the alkalies or 
their carbonates,” and that water, whoso power of sustaining clay had been 
destroyed by an acid, had this power restored in great measure by any of 
the alkalies. Now precisely the samo kind of thing w'ould happen in the 
oas^ of albumen, and conversely salts in largo quantity retard or prevent 
the alkalies acting in this manner. The analogy therefore between clay and 
albumen in respect to my subject, is obviously of so wude and general a 
character that wo may safely assume them to bo alike capable of assisting 
in osonaotic action and its results. 

In conclusion, I would state that I have thus singled out the persistent 
suspension of clay for explanation in place of Uio persistent suspension of 
aubatances of a like nature generally, because the question of clay suspen- 
sion is to me of particular interest as being one I have hod in my mind for 
a long time past, and I obtained by experiment results thereon which 1 am 
persuaded are of some value in regard to its settlement. 

Granted, however, that this attempt of mine at the explanation of the 
persistent suspension of clay is a successful one, tlie piinciple thus involved 
is so easy to make a general application of, to the explanation of those 

* Saspenidon of Clay in Water, by William Durham, Bead beiore the 

iPhyskal Boeiety ot Bdinburgh, 28th January, 1874« ^ 
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numerous cases which are analogous to the present one, that I need not do 
more than point out to you the fact that such a kind of application would 
then be both right and necessary to make. 


Art. LXXXni, — On the Nature and Cause of Tomlvison's Cohesion Figures. 

By William Skey. 

[Read before the Wellington Philosophical Society, ^th November^ 1878.J 
It has long since been known that when any oil is suffered to flow on water 
in very thin films a beautiful play of colours is produced ; but it was not 
till the year 1868 that it was observed certain figures were at the same time 
formed at a rate and of a pattern varying according to tlic kind of oil used. 

These figures are made up of small annular spaces, sot in a ground of a 
different shade, and are known as Tomlinson’s cohesion figures, after Prof. 
Tomlinson, the discoverer of them. They are employed by Dr. Moffat, 
lecturer on chemistry, at Glasgow, to base thereon a system of olography 
(that is, one by which oil may bo identified), and it is their precise nature 
and more immediate cause which I now wish to discuss before you, as I 
have been led by recent investigations of mine upon oils, to believe that 
neither the one nor the other have been heretofore in the least apprehended, 
and this, because the possibility of chemical reactions being involved in the 
production of these figures has not been contemplated. 

Thus, as far as I can gather from the statements of Prof. Tomlinson 
and Dr. Moffat (the only scientists who have, within my knowledge, inves- 
tigated this subject), the annular spaces are ** perforations ” or ** holes,” 
bottoming, as it necessarily follows, upon the water-surface used, and set in 
a ground which is presumedly formed of oil. Now I think the annexed 
account of observations made by me, will show to you very clearly that all 
this is directly opposed to the facts of the case. 

First, then, in regard to the annular spaces (the so-termed ** perfora- 
tions” or holes”). A careful inspection of them showed me that the 
surface in these parts is not at all depressed as compared with that of the 
rest of the patterns, but is, on the contrary, raised^ either in flat or round- 
topped hills according as these spaces are of large or small extent. I 
further found that the liquid occupying these parts-— that is, the hillsK- 
burns completely away, and without the least spluttering, showing that it 
ii an oil* % 
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Secondly, as to the ground of these figures, the part in which these 
annular spaces or mai*lciugs aro set. 1 found that when a small quantity of 
any oil is gently placed thereon it does not spread to any notable extent, 
but keeps nearly to the drop form ; and it was further manifested to me 
that this part breaks mto angular fragments, which are possessed of such 
rigidity that tlioy keep to a tabular form no matter how they oi-o dashed 
about. Now, as oils indiacriminately flow over oils, and as none of them 
can indurate to such an extent as would determine angular shapes to their 
fragments, it is clearly demonstrated that this part, t.r., the ground of the 
pattern, is not an oil. 

The current idea, then, as to the nature of this part of the figure, being 
fallacious, it is necessary that we should adopt another. 

What this ought to be, a full consideration of the case will, 1 think, 
clearly show. Thus, owing to the great proueness of oils generally to oxidize 
to substances of a rcsinoua nature when exposed to air, it is certain that in 
no instance do wo, for the production of these figures, operate with an oH 
that is not, to a small extent, charged with such matters ; and further, it is 
also as certain that the quantity of resinous matter therein must be very 
largely increased by the time that any cohesion figure made with it has 
passed to its final form. It being, therefore, undeniable that resinous 
matter forms one of the principal constituents of the cohesion figure in its 
ultimate condition, the conclusion forces itself upon us that of such matters 
is the material of their ground alone composed. This is really the only 
alternative, as it is one which meets all the requirements of the case. So 
attenuated, indeed, and so exposed are the thinner portions of those figures, 
and so rapidly is the kind of change indicated wrought upon oil under these 
conditions, that it is only reasonable to concludo that those portions are 
wholly composed of resin, to the exclusion consequently of any trace of oil. 

As being corroborative of tlie truth of tlio supposition that the presence 
of resin in the cohesion figures plays an important part in their production, 
1 would inform you that the addition of about ten per cent, of resin to a 
good oil very much quickens the production of cohesion figures, and. also 
passes them through their various phases to the ultimate figure with a 
speed which is for greater tlian is to bo observed in the case of the oil. 

And now 1 think the foregoing statements of facts and observations may 
be &irly held to demonstrate — 

let. That the annular spaces or markings of Tomlinson's cohesion 
figures are not depremom but protuberances^ not holes but hillocks, 
and are not composed of water, but of oil. 

2nd. That the plane part of those figures the ground as it were of the 
pattern, is not oil (as heretofore quiescently allowed), but either a 
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highly resinoid subatanoo or a pure resiu aooordiug to the tune 
it has been exposed to the air. 

It only remains for us now to discuss the subject of the cause of the 
production of tlie figures in question, and for this 1 need not do more than 
point out to you, that if the nature of these figures is as I have just 
described, their cause— that is of course their more immediate cause— can be 
no other than the oxidation of a portion of the oil employed to produce 
them, and the aggregation of the remainder into auuulai’ patclics to form 
the markings which characterize them. 

How oil and resinous matters do thus dissociate, is a question which is 
scarcely within the scope of this paper to discuss. It is, however, one of 
such interest, and is moreover so intimately connected with my subject, that 
I cannot refrain from doing this in a brief manner, although to do so some- 
what trenches upon a subject which I intend soon to treat of in a further 
communication to you. 

According to ideas now in vogue, one word would be sufficient to name in 
answer to this question. Why do these two substances dissociate ? And 
that word is repulsion. The resinous parts of these figures would be held in 
accordance with these ideas to repel the oily part. 

But from several observations I have recently made, I have reason for 
asgerting that this appearance of repulsion is at bottom due to the effects 
of cohesion. One of these observations is that greasy matters generally, 
contrary to present scientific and popular opinion, instead of repelling water, 
adhere thereto when placed in juxtaposition with it.’*'* 

The phenomenon of dissociation then has, I consider, to bo explained by 
a hypothesis in which the property of cohesion only has to be taken into 
account, and I would form it as follows: — Oil has a certain degree of 
cohesion for Itself, also for water ; but the products arising from its oxidation 
have a greater cohesion both as among tliemselves and for water, and 
it is in direct proportion to the degree in which they are chemically 
removed from the oil which furnishes them ; until, as the final products of 
this process are reached, a notable affinity for water (that is an intense 
cohesion) developes ; but this groat cohesion for water on the part of such 
products is attained only by a corresponding loss of cohesion between them 
and the oil, that is the unaltered or less altered oil. These products 
therefore have a constant tendency to monopolize the surface of the water 
upon which they are formed, and the unaltered or but slightly altered oil, 

* If solid grease is placed in contact with water, the water-surface in the immediate 
vicinity of the grease is not depressed below the general surface of the water ; and if the 
gmoe is lilted just above this surface, the water in its vicinity is also lifted above it, 
ftV «faag •my olsarly that the two fubstanees eoiief# • 
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in consequence of this, exercises the property of adhesion to the greatest 
extent in respect to its own parts, hence it coalesces in those annular 
elevations which form the principal feature in the cohesion figures of Prof. 
Tomlinson. 

I will conclude this paper by informing you that I consider this change 
of oil into resinoid substances helps largely to produce those rapid changes 
of colour which oil exhibits when exposed to the air upon a surface of water ; 
indeed, it appears to me that the effect of those chemical changes which 
must take place in certain liquids when exposed to the air or brought into 
contact with each other, has been ignored by those persons who have 
hitherto investigated the subject of the flow of liquids upon each other. 
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Abt. LXXXTV . — On the Geological Structure of Banks Peninsula^ being an 
Address by Prof. Julius von Haast, PH.D., F.E.S., President of the 
Philosopliical Institute of Canterbury. 

[Read before the Philosophical Institute of Canterbury ^ 1th March^ 1878.] 
Gentlemen, — Being called again by your vote to the honourable position of 
presiding at j^our meetings, the agreeable duty devolves upon me to address 
you to-night at the opening of tho session 1878. It has been the custom of 
your newly elected President either to offer you a review of the progress of 
science in Now Zealand, to treat of some special branch of scientific 
research, or to lay before you tho results of his own investigations into tho 
zoology, geology, or ethnology of these interesting islands. 

Witii your peiunission, I shall follow the latter course, and venture to 
offer you some remarks upon the geological features disclosed to us by tho 
piercing of tlie Christchurch and Lyttelton Bailway Tunnel, a gigantic 
work, ever creditable to the energy and forethought of the Provincial 
Government of Canterbury in those days when only a small population had 
settled here, and the work to be undertaken was looked upon by many as 
far beyond om* means. I shall preface tlie description of the tunnel, of 
which a section on a scale of one inch to twenty feet hangs at tho wall, by 
some observations on tlie genetic history of Banks Peninsula, and upon the 
remarkable system of dykes, by which tho older caldera walls have been 
intetsected. 

When standing on the Canterbury plains the most striking feature in 
the landscape is Banks Peninsula, rising so remarkably above the sea 
horizon, that its regular form at once attracts our attention. First we 
observe a series of mountains, of which the summits ore all nearly of the 
same altitude, which, as it appears to us, as far as our eye can follow their 
outlines, form nearly a circle, from which a great number of ridges slope 
with a nearly uniform gradient towards south, w’cst, and north. Above 
them, in the centre, stands conspicuously a higher truncated mountain with 
precipitous escarpments, assuming, according to tho position of the traveller, 
a different aspect. The rim of tlje lower mountains in front rises to an 
ET^rage height of 1,600 feet, whilst the central system attains an altitude of 
9^060 feet» On reaching Banks Peninsula from the sea, we find that seveiral 
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deep indentations, forming splendid harbours, enter far into the outer rim 
of the mountains, passing for a considerable distance along the higher 
central range. Similar indentations are also found to exist towards the 
Canterbury plains, but they have either been already filled by alluvial 
deposits forming fertile volleys, such as the Kaituna valley, or they appear 
in the form of a lake (Lake Forsyth). In examining the nature of the rocks 
of which the system under consideration is composed, wo find that, with 
the exception of a small zone at the head of Lyttelton Harbour, the whole 
is composed of volcanic rocks ; that the deep indentations are ancient crater 
walls, so-called calderas, into which a channel with precipitous walls, the 
barranco, leads ; and that they consist of a series of lava streams, with 
agglomerates consisting of scoriae, lapilli, ashes, and tufas interstratified 
with them. These beds have all a qua-qua versal dip, that is to say, they 
all incline outwards from the centre of the cavity. The higher mountains 
in the centre consist also of volcanic rocks of a similar composition, which 
appear either horizontal or, when the direction of the lava-streams com- 
posing them can be ascertained, are found to flow into the calderas 
previously formed, from which we can at once conclude that they are of 
younger origin. Finally, we find mostly in or near the centre of these deep 
cavities, or calderas, either a small island or a peninsula stretching so far 
into these harbours. They consist also of volcanic rocks, having been 
preserved above the last centre of eruption. Tliis last sign of vuloonicity is 
on a smaller scale than the previous ones. The whole of Banks Peninsula, 
measuring along its longest axis from north-west to south-east, has a length 
of 61 miles, with a greatest breadth of 20 miles, and if we do not take the 
numerous indentations into account, it has a circumference of 88 miles, 
which corresponds closely with that of the base of Mount Etna. 

Having thus given an outline of the general features of the volcanio 
system under consideration, I shall now proceed to offer a short history of 
its origin. 

The oldest rocks in Banks Peninsula form a small zone of palnozoio 
sedimentary strata, possessing a slightly altered structure, many of them 
forming beds of chert, others, peculiar light-oolodred brecciated schists j 
however, sandstones and dark clay-slates are also represented. This zone 
has a north and south direction, and reaches to the southern watershed of 
McQueen’s Pass, which leads from the head of Lyttelton Harbour to Lake 
Ellesmere. Near this pass, slates appear as high as 600 feet above the 
sea’^level. On the western slopes of Castle PQll, the south<*we8t6m cotinua- 
tion of Mount Herbert, 2,900 feet high, which rises so conspicuously above 
Lyttditon Barbour, they reach an altitude of nearly 1,000 feeti where they 
are overbad by the older lavas, forming the Lyttelton Harbour ealdera« 
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Thus a sub-marine hill stood here in the young mesozoic sea, of which 
portions of the summits and the slopes were gradually covered by agglo- 
merates and brecciated beds. These beds were formed during and after the 
eruption of quartziforous porphyries, of which here and there portions of 
the coulees have been preserved. Borne of these quartziforous porphyries 
resemble in every respect those from the Malvern Hills and Mount Somers. 
They are also accompanied by pitchstoncs, poi*phyritic from the pi'esence of 
numerous well-formed crystals of sanidine or glassy felspar, and occasionally 
of garnets. Other portions of the quartziforous porphyries, as for instance, 
the whole coulee of which Manson's Penmsula is formed, have a rougher, 
more trachytic matrix. They arc full of grains and small crystals of white 
greyish or smoky quartz. The brecciated beds have a hard felsitic matrix, 
and the angular fragments of rock enclosed in them belong to a variety of 
eruptive rocks of many colours, and of different texture, often forming a 
rook of striking character. They appear conspicuously on the summit of 
Gebbie’a Pass, having been washed into cliffs of picturesque forms, and 
covering tlio palasozoic sedimentary bods from one side of the pass to the 
other. After the formation of the brecciated agglomerates, new eruptions 
of acidic rocks took place, now in the form of rhyolites, the highly hqnid 
matter reaching the surface through broad channels, of which one has been 
preserved as a large dyke, forming a beautiful section on the northern side 
of Gebbie’fl Pass, not far fi’om tlie summit. The dyke is here about 100 
feet thick, half of which is formed by the central portion, consisting of a 
whitish rhyolite with a fine laminated structure, breaking in prismatic 
blocks ; tlie rest on both sides, where in contact wuth tlie agglomerates, has 
cooled more rapidly, and has assumed the character of an obsidian. This 
obsidian is greenish or brownish -black, very brittle, and imperfect crystals 
of sanidine are enclosed in it. This dyke can bo traced for a considerable 
distance upwards. 'Whore overflowing and covering the agglomerates it 
forms the highest peak on the western side of Gebbie's Pass, well visible 
from Lyttelton Harbour, The rock here is divided into small pentagonal 
oolumns, with a vertical arrangement ; lower down the pass, the. same 
eoulie has a tabular structure. 

The oldest crater, of which the principal boundaries can bo traced at tlie 
present time, is ihe Lyttelton Harbour caldera, having a geneiid diameter 
of about two miles, the centre of which is situated a little to the south of 
Quail Island. The general structure of this crater, even before the Christ* 
church and Lyttelton Bailway tunnel was entirely pierced through, could 
easily be made out by studying the numerous sections exposed in many 
dms^na, and by ascending the steep escarpments of the caldera wall| 
Where n succession of streams of stony or sooriaceous lara, interstraiified 
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witibi beds of agglomerates, ashes, tufas, and laterites can be traced to the 
very summit. Still clearer sections are open to our inspection if we follow 
the barranco or entrance into the harbour, forming sometimes vertical 
cliffs of considerable altitude, and whore the whole series of beds can easily 
be followed. However, the most interesting and complete insight was 
obtained in the railway tunnel passing through the caldera wall, and of 
which, as the work gradually advanced, I prepared a careful section. The 
succession and dip of the lava streams and the intervening bods can also be 
made out by following the slopes of the ridges between the deep valleys 
washed out on the outer side of the crater wall, where it will bo found that 
the lava streams forming the lip of the crater* have generally a slighter 
inclination than those lower down, the dip of the upper ones being only nine 
degrees on the average. In the tunnel the dip is greater, an inclination of 
twenty degrees not being uncommon. It is evident that the building up of 
such a huge system during numerous eruptions, often of great magnitude, 
could not be accomplished without a great destruction of portions of the 
beds previously formed taking place, the point of eruption in the crater 
shifting continuously about the centre. If, at the same time, we examine 
the lava streams and the interstratihed agglomerate and ash beds along the 
water’s edge, we have to come to the conclusion that all the eruptions by 
which the caldera wall was formed from summit to bottom, occurred under 
the same physical conditions. 

Examining into the formation of the Lyttelton caldera, and beginning 
our observations in the harbour, wo find that many lava streams have been 
preserved which have cooled in their ascent ; others lie horizontal for a 
short distance, and are then seen to descend, conforming to the gradient of 
ihe^ underlying lava streams or agglomerate beds. In many instances we 
have also clear evidence that considerable destruction of the beds previously 
formed had taken place before new streams flowed over the lip of the crater, 
or before beds of ashes, scories and lapilli, were deposited anew. The 
tunnel section in this respect is also very instructive. Thus, in course of 
time, the great crater wall was formed, rising to an altitude of nearly 2,000 
feet, and having a diameter of more than five miles at its crest. It is clear 
that close to the vent, from which sooriis and ashes were thrown out in 
l^ge quantities, the greatest thickness of the agglomerate beds ought to be 
formed, and this, in fact, is the case, as the largest beds, having sometimes 
a tbiokness of several hundred feet, are situated within the inner side of the 
caldera wall. The lava-streams here between tiiese agglomerates are irre<» 
gular in %eir direction, and mostly of small dimensions. The more we 
tAHam towards the outer slopes of the caldera wall, the less frequent 
)»ecme these agglomeratio or tufaoeous layers, whilst the laTU«ihrea(aiai 
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which towards the centre have the greatest bulk, and are very stony and 
compact, become now gradually more and more numerous, but of smaller 
si2e and more porphyritio or sooriaceous, according to the laws by which 
the flow, dimensions and cooling of the lava- streams are regulated. It is, 
moreover, evident that many of them, owing to want of material, scarcely 
reach half way down the slopes of the caldera wall, that others rapidly thin 
out, and that many which, for some distance after flowing over the lip of 
(he crater, had been of largo dimensions and stony, become, long before its 
outer edge is reached, thin and scoriaceous, so that here streams of five feet 
in thickness are not uncommon. Although the tunnel does not offer us the 
necessary data to judge of the breadth of the lava-streams, we have for that 
purpose ample evidence in Godloy Heads, the sea-wall near Sumner, and 
many other localities. There are streams which are 500 feet broad, others 
only 80 to 40, but all without exception are somewhat sooriaooous on the 
bottom, where the lava flowing over cold ground cooled more rapidly. In 
many instances this is well exhibited by the existence of a small bed of 
laterite, a briok-red coloured rock, sometimes only a few inches thick, which 
doubtless was a layer of soil on the decomposed upper portion of the lava- 
stream or agglomerate bed exposed for a considerable time to atmospheric 
action before the now eruption took place. The lava in the larger streams, 
and in its central portion principally, very stony and of a blackish colour, 
gradually becomes, as wo approach the surface, more porphyritic, with a 
more open texture, and assumes pinkish or lilac tints, till it changes into 
acorisd. The decomposition or alteration is here often so groat that it is 
impossible to trace tho top of the line of contact between the surface of the 
stream and the bottom of tho overlying bed, both forming a layer of coarse 
agglomerate. In other instances the rough, uneven sooriaceous surface of 
the lava-streams has been well preserved, the hollow spaces being filled up 
by ashes and ejecta, in which case they resemble many of the recent lava- 
atreams which I examined in Mount Vesuvius and Mount Etna shortly 
after they had issued from the orator. 

The lava of which tho caldera wall under consideration has been built 
up, consists of basic rooks, changing from a dolerito to a fine-grained basalt. 
Some of the lava-streams, however, as previously pointed out, show also a 
remarkable difference in the structure of the rook of which they are com- 
posed, the central portion being a compact basalt with a few crystals of 
atigite, basaltic hornblende, labradorite, whilst the upper portion consists 
of a lighter coloured porphyritio dolerito, sometimes so replete with good 
sised crystals of labradorite that the greater portion of the rook is formed 
of that mineral. 
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Bettirning to the orifice or orifices from which the material for the for* 
mation of the caldera wall was ejected, and to which also the numerous dykes, 
mostly having a vertical position, intersecting it, can be traced, it appears 
that the principal focus of eruption was situated a little to the south* west of 
Quail Island, as the greatest portion of the dykes radiate from here, and 
the eastern and southern sides of Quail Island, and the shores near 
Charteris Bay, are formed of tufaceous agglomoratio and brecciated beds, in 
which a number of angular blocks of rock are enclosed, having all a very 
bleached appearance. 

It would go beyond the limits of .this address were I to follow the further 
genetic history of Banks Peninsula in all its details. I can, therefore, only 
indicate here in a few words how the whole, in course of time, has been 
built up. Simultaneously with, or shortly after, the Lyttelton caldera, the 
Little Biver caldera, of which only a small portion remains, was formed in 
the same maimer. The formation of the largest of the whole series, the 
Akaroa caldera, is next in age, which, with the exception of a small portion 
of its northern rim, is perfectly well preserved. After their formation, new 
eruptions, and of a different form, took place south of the Lyttelton caldera 
and north of the Little Biver and Akaroa calderas, during which the highest 
portion of Banks Peninsula was built up — Mount Herbert, 8,060 ; Castle- 
hill, 2,900 ; and Mount Sinclair, 2,800 feet ; only portions of the craters of 
these younger systems are still preserved, but easily rocojgnized when 
' standing on the summits of these mountains. The southernmost portion 
of the Lyttelton caldera was partly destroyed or covered by lava^streams 
belonging to the Mount Herbert system, also of a basic (basaltic) nature, of 
which a whole series flowed into it, now forming the huge spurs descending 
from the summit of Mount Herbert into the harbour between Charteris 
and Bhodes Bays. The last eruption, of a submarine character, took 
• place in the centre of the Lyttelton caldera, by which Quail Island was 
formed. 

I shall now proceed to offer you some observations on the system of 
dykes, which are so well developed in the Lyttelton caldera. The most Strik- 
ing facts in connection with the system of dykes of the caldera, and to 
which I have devoted considerable attention, are their size, longitudinal extent, 
and constancy in direction. From tlie researches of numerous observers, 
jit has been proved that all the dykes of Mount Vesuvius and Mount Ehia 
do not extend much beyond the centres of eruption, so that tliey advance 
only a short 'distance, and, rapidly thinning out, soon disappear, a fact 
which my own observations along the crater walls of both mountau>a have 
amply confirmed* However, 1 hav0 no doubt that other voleanoes similat 
m consimetion to Banks Peninsula^ and differing as oozudderably bm 
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these two European volcanic mountains, will be found to possess their 
systems of dykes developed in the same manner. During a number of 
years, it has been well ascertained by me that the dykes radiating from the 
several centres of eruption situated not far from each other, continue in 
many instances without notable interruption from the former mouth of the 
crater to the outer slopes of the caldera, where they disappear below the 
sea, or under tlie deposits now forming the Canterbury plains. Very often 
the principal dykes rise nearly 2,000 feet above the sea level. They are 
well visible from the harbour to the summit of the rim of the caldera wall, 
above which, in some instances, they stand prominently as a wall, often six 
or eight feet high. Where proper measurements of the same dyke can be 
obtained for a long distance, it has been found that generally, as it advances 
towards the outer circle, it diminishes in breadth ; however, in other 
instances this is not the case, as repeatedly I have found some which, after 
narrowing on their outward course, considerably enlarge again before 
reaching the foot of the caldei*a. Thus to give a few examples, the large 
dyke of trachyte, which is crossed in the railway tunnel, about 20 chains 
from the Heathoote end, is first seen west of the town of Lyttelton, near 
Kaval Point, where it is nearly 40 feet tluck. On the summit of the 
caldera wall, not far from the top of the Bridlepath, it lias narrowed to 28 
feet 0 inches, after which it gradually gains in proportion, so tliat in Thomp- 
son's quarry it has enlarged to 26 feet, a breadth which it still has in the 
tunnel. A mile beyond the quarry the spur along which its course can be 
followed runs out in the Heathcote valley, where it disappears below the 
Loess. 

Two remarkable dykes, reaching the summit of Dyke Hill, about 2,000 
feet high, west-south-west of Castle-hill, arc very conspicuous. Tliey both 
project boldly from the mountain, with a space of 85 feet between them. 
The eastern one is 18' feet, and the western 12 feet broad. Two similar 
dykes exist on the opposite side, and run up the caldera wall behind Bau- 
paki. To mention a few others, there are some important dykes south of 
Dyer's Pass, which, after crossing Manson's Peninsula, are again met with at 
Ohinitahi (Governor's Bay), and of which several, after ascending to the very 
summit of the caldera, reach to tlie foot of the peninsula near Cashmere, 
being extensively quarried in different localities along their course. These 
dykes, like many others which cross the caldera wall towards the Canter- 
bury plains, mostly all I’adiate from a point lying in the centre of the bay, 
formed by Manson's Peninsula on the one side, and Potts’ Peninsula on the 
other, both of which consist of quartziferous porphyries, and between which 
tine newer focus , has been formed after the greatest portion of tlie caldera 
yiM had already been built up, Thera is also the large dyke which crosses 
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tlie Lyttelton-Sumner road at right-angles, on the very auznmit of Evani 
Pass, and which is repeatedly passed by the road winding in and oat of the 
different bays before reaching that pass. It can be followed to Taylor’s 
Mistake. Everywhere along the sea cliffs at and near the entrance of 
Lyttelton Harbour, numerous dykes, mostly all in a vertical position, can 
be seen pointing towards the centre of that harbour. A few, however, 
stand in a slanting position, and others have a tortuous course. As one of 
the remarkable changes which some of the dykes have undergone since their 
formation, 1 may also mention one which is well exposed in the sea cliffs at 
Ohinitahi, Governor’s Bay ; here a dyke of domite, about nine feet broad, 
crosses in a nearly vertical position the so-called trachyte sandstone de- 
posited on the slopes of the quartziferous porphyry. After its solidifica- 
tion, a now fissure, about three feet broad, has been formed parallel to its 
direction, and running along its centre, which has been injected from below 
by domitic matter, but slightly different from the former ; however, instead 
of continuing to the top of the cliff, about twelve feet above the sea level, the 
dyke is seen to turn from its vertical to a nearly horizontal position, and to 
thin out considerably at the same time, disappearing altogether when it 
touches the side wall of the bed-rock. The older dyke, above this change 
of direction, is considerably shattered and broken. 

Before proceeding, it wiU perhaps be useful if I offer a few remarks on 
the causes which led to the formation of these remarkable dykes. I con- 
sider this the more important, as nowhere, as far as I am aware, do they 
exist in such great numbers, nor do they possess such a large longitudinal 
extent, as in the volcanic system under consideration. It appears to me 
that the immediate cause of the formation of a radiating system of dykes 
may be traced to the choked-up vent or chimney of a volcano, the mouth 
of which, after an eruption of considerable dimensions, is thoroughly filled 
up, either by its sidesr falling in, by the cooling of ascending lava-streams, or 
by both causes combined. When, from abyssological origination, naasses of 
steam and gases have collected below this vent, and new matter is ready to 
be erupted, an enormous effort of nature will be necessary to clear out the 
old, or form a new chimney, which cannot be accomplished without a series 
of violent earthquakes, succeeded by an enormous explosion, by which the 
mouth of . the volcano is cleared out or newly formed, and of the magnitude 
of which wo can scarcely form a oonoeption. A similar effect, on a gigantic 
scale, must have been produced repeatedly by the compressed masses of 
gases and steam during the formation of the Lyttelton caldera wall, when 
the upper portion of the closed-up volcano was npt only removed, but vast 
quantities of ashes, scoriae, and lapilU were thrown out, together witib laVa- 
etreams which flowed in various directions. Before# or during these 
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ernptions, molten matter in a high state of fasion generally rushed up in 
the fissures which had been formed at the time, radiating from the focus 
like the spokes of a wheel. An examination of these dyke rocks will show 
at a glance that most of them are quite different in composition and 
character from those of which the lava-strooms have been formed. The 
latter, as already explained, with one notable exception,'*' all consist of true 
basic rocks — basalts often assuming a doleritic texture, the dyke rocks 
being generally acidic, having either the composition of a trachyte or 
domite. We are able to judge of the more or less high state of fusion in 
which the molten matter ascended the open fissures from the effect pro- 
duced on the walla on both sides. The trachytio matter forming the dykes, 
which are principally developed on the eastern side of the caldera wall, has 
evidently been in such a condition that it could exercise a most powerful 
effect on both walls of the fissure, the rocks often, for several inches, being 
changed to tachylite, a peculiar basic volcanic glass, quite distinct from 
obsidian. This change in the character of the rock is most observable 
when the dykes pass along tufaceous or agglomeratic beds. Here the 
reddish or light purple rocks have been altered to a black vitreous mass, 
containing small crystals of felspar. The domitic dykes, mostly confined 
to the western half of the caldera wall, seem not to have exercised such a 
great influence as the former, as in most instances the walls on both sides 
of the dykes are only slightly hardened. However, there is no constant 
rule ; large dykes, as for instance the huge domitic dyke at Governor’s 
Bay, running for a considerable distance parallel to the coast, and forming 
such a conspicuous object along the picturesque beach road lately con* 
structed, have scarcely made any alteration on either side, whilst smaller 
dykes of the same rock, only a few feet in thickness, are sometimes 
accompanied by a well-defined selvage of tachyhte. The same may be said 
of the basaltic dykes, of which, however, by far the greatest part has caused 
no visible idteration along the walls on either side. The trachytio varietios, 

* This exception oontisti of a trachytio lava-stream of considerable size, and having 
an average thickness of eighty feet, which is interstratifiod between two others of a basic 
character. This peculiar stream occurs between Lyttelton and the pass to Samner. It 
Is the only trachyte lava known to me as having flowed from any of the different centres 
of eruption of Banks Peninsula, all the other acidic rooks, as I shall show In the sequel, 
having been ejected into fissures of more recent date. This lava-stream consists of a 
white vesloifiar trachyte rich in quartz, resembling closely some of the domites of the 
Awriigne, from which, however, it is distinguished by its larger amount of silica, 
slthough It approaches it again in its considerable percentage of potash. A vertical 
ljke« about eight feet tifiok, of a peculiar flaky silky trachyte, passes through this lava- 
•tream, narrowiag, however, in its upper portion. Although this acidic lava is rather 
Mk and Iciahlt in niU pleOit» U has nerectheless resiited the disintegrating ^gendts at 
fir better than tlw bard hiialtio Uvas and aggkmicrates in its neighho 
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of wliioh most of the dykes on the eastern side of the Lyttelton Harbour 
consist, are formed generally of a peculiarly lustrous and flaky rook) some- 
times Teaicular, with small crystals of sanidine. This rock has a light 
greyish colour, and its small cavities are lined by sphesrosiderite. On both 
sides of the dyke the rook is generally tabular — parallel to the direction of 
the flow, and is massive in the centre with polyhedric joints, of which the 
principal ones appear at right angles to the flow. There are also a few 
trachytic dykes, principally small ones, whore the sides, for half an inch to 
one inch, consist of a rather brittle obsidian, doubtless the effect of rapid 
cooling. Some very thin thread-like dykes, about one to two inches thick, 
consist entirely of that peculiar form of acidic volcanic rock. 

In studying the position of the dykes it becomes manifest that they have 
been formed at different times ; however, the altitude of their uppermost 
portion does not indicate their age. I have no doubt that many of them, 
which scarcely reach above liigh water-mark, are not older than others of 
the same petrological nature, which reach to the very summit of the caldera 
wall. In the present state of our knowledge it is impossible to solve this 
interesting question in all its bearings, and I can therefore only suggest 
that dykes containing rocks of exactly the same lithological character 
have most probably been formed during the same eruption. It is also 
evident that a number of dykes were formed long before the whole of the 
caldera wall was built up, and that they were parity destroyed during one 
of the next eruptions. One clear instance of the occurrence of such older 
dykes is to bo found near Cliff’s Gove in Lyttelton Harbour, where several 
traohy-doleritic dykes were injected when the rest of the caldera wall was at 
lesuit 1,000 feet lower than at present. They pass through a basaltic lava* 
stream, which latter was afterwards partly destroyed along with them, the 
whole possessing now nearly a straight surface, upon which a large bed of 
agglomerate has been deposited. However, what is of the greatest interest 
in the history of the volcanic systems under consideration is the predomi* 
nating acidic character of the dykes when compared with the basic lava* 
streams. In Vesuvius aud Etna cdl the dykes are formed by the same kind 
of rook as the lava-streams are composed of, but they ore generally more 
oompaet, having, as Lyell suggests, cooled and consolidated under greater 
pressure. It is evident that they owe their existence to the same subter* 
ranean efforts by which the lava-strews were ejected from the mouth of 
the crater, the Assures in which they were formed being evidently filled up 
from ttie same foeus, and about the same time as the eruption of the lava* 
streams topk place. But such a simple process cannot be adnuttetd for tlie 
grMbei jfMUfm of ihe dykes of Banks Peninsula, which must owe their 
esfr^ee fr> parouysmel perturbations in the earib^s emt> 
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tLoso during wliicii the caldera walls were built up. It is evident that a 
great portion of the lava>streams and agglomoratio bods which once formed 
the crater of the volcanic system of Lyttelton Harbour, must have been 
blown away, or at least removed during one of those violent outbursts of 
subterranean forces necessary to clear the choked vent of the volcano, 
similar to those by which in recent times the upper portions of active 
volcanoes have repeatedly been destroyed under the eyes of the trembling 
population in the neighbourhood. 

For an explanation we might go back to Durocher’s views, that all 
igneous rocks, even the most modern lavas, are derived from two distinct 
magmas which co-exist Jjelow the solid crust of the globe, each of them 
occupying a well-defined position. According to this distinguished French 
chemist, the uppermost portion is occupied by tlie acidic magma, which, be- 
sides being of lighter specific gravity, possesses a larger amount of silica 
and leas iron oxyde than the other or basic magma. From tlio upper layer 
the granites, porphyries, and trachytes, according to his views, are derived, 
^he zone of contact producing rocks of an intermediate character, such as 
trachydoleritcs. If this theory is correct, wo have to admit that not only 
the dyke rocks were injected in rents formed during earthquakes, or imme- 
diately before volcanic eruptions had taken place from the opened chimney of 
the volcano, but that in each case the molten matter was furnished both from 
the upper and lower stratum of incandescent matter below the hard crust of 
the globe. There is, however, one great difficulty which crops up here, and 
which I wish to point out, and that is the presence of dykes of basic rocks 
and of others of an intermediate character. If all tho radiating fissures 
without exception had been filled up by acidic rocks, this would go far to 
prove the existence of such an upper acidic incandescent magma ; in which 
case we should he forced to the conclusion that the chimney of tho volcano 
reached lower down to the lower or basic layer. But it is difficult to under- 
stand how all tho radiating fissures over an area of 12 miles in diameter 
could pass through the solid crust of tho earth and through tho fluid acidic 
magma, and how the lower basic rocks could be injected into them from 
below without disturhiug. tho aoidio magma, which certainly should have 
been forced up before. This difficulty might, however, be met by the sug- 
gestion that the radiating fissures in this instance did not reach so far down 
as the fluid acidic magma, and that the material for the formation of the 
dykes had been furnished from the crater itself, but it is scarcely conceivable 
tl^tfor a distance of six miles and for an altitude of several thousand feet the 
molten matter would have been forced in all directions from the central axis 
of eruption along these fissures, often only a few feet wide< Mr^ B. Mallet^e 
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hfts proposed another theory, namely, that the principal cause of vulcanicity 
is to be sought in the compressing and crushing action taking place beneath 
the crust of the earth, and by which such a great amount of heat is 
generated that a fusion of rocks, often on a large scale, is easily produced. 
This theory would so far explain very well the diiFerence in the composition 
of the rocks varying according to the depth where the crushing action was 
actually taking place ; thus, if the same action were to act upon granites, 
trachytes, and other acidic rocks, tlie result would be the production of 
trachytes, whilst if basic rocks were fused, basalts would ascend towards or 
to the surface. Here, however, another great difficulty presents itself in the 
fact that, although the number of volcanic eruptions during which the 
caldera walls were built up must have been very great, no trachytic lava 
streams, with one single exception, have made their appearance, the whole 
series being of a basic, whilst most of the principal dykes are of an acidic 
nature. In such h case, the crushing of acidic rooks would have exclusively 
taken place when the dykes were being formed, and never when lava-streams 
issued h:om the crater’s mouth, which is altogether improbable. 

Although I have carefully read every work occessiblo to me in English, 
German, French, and Italian, treating on vulcanicity, I have not been able 
to find either any account of the existence of dykes in other volcanic regions 
converging so regularly to a few centres close to each other, or continuing 
over such a large area (always keeping the general direction with which 
they set out), as do those of the Lyttelton caldera; or again, offering on 
explanation for the difference in the composition of the dyke rocks when 
compared with the lava-streams or agglomeratic beds through which they 
pass. Mr. B« MaUet’s excellent paper on the ** Mechanism of Production 
of Volcanic Dykes, and of those of Mount Somma, in which an 
exhaustive account of the physical features of the dykes in the old caldera 
wall of Mount Vesuvius is given, unfortunately does not contain any 
physical theory to account for the mode by which fissures are produced, 
forming, when filled, volcanic dykes. If we take the heterogeneous nature 
of the material of which the caldera wall has been built up into account, it 
is astonishing that the dykes show such a remarkable regularity, always 
starting from a few points not far from each other, from which they radiate 
in all directions. It is still more remarkable to observe that all dykes 
W&i^ are cut by the Christchurch and Lyttelton iftilway tunnel have such 
a constant direction that they all, with one or two exceptions, appear to 
oonyerge to one single axie behind Quail Island, a fact worthy of note if we 
consider the distance, which is more than four miles, measured to the most 
distant dyke in that tunnel* The only dyke with whidi I am acquainted, 
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showing some remarkablo irrogularity, is the one in which the so-called 
Ellis Quarry is situated. This dyko, which strikes nearly cast and west, 
goes out about 400 feet below the summit, where a saddle intersects the 
spur. Shortly above its lower termination it sends off a smaller branch in 
a south-west direction, also ceasing after a short course. Whilst the main 
dyke does not apx)oar any more above the surface, the smaller south-western 
branch crops up again on the other side of the depression, now gradually 
changing its direction, so that, in its lower course, about 800 feet above the 
plains, it crosses the sx)ur in a south-east and north-west direction! The 
whole system of dykes in the Lyttelton caldera wall is thus very^ different 
&om the dykes of Mount Somma, of which, in his paper, Mr. B. Mallet 
gives us such a lucid and suggestive account, and of which many are 
fractured, displaced, and crushed, and have at the same time a wedge- 
shaped form. We can, therefore, assume that the fissures and dykes in the 
Lyttelton caldera were only formed after the latter had been so thoroughly 
consolidated tliat, after the formation of the fissures and their filling up by 
the principal dykes, no more changes of any importance took place in them ; 
and that, moreover, the forces by which the walls of the volcano were 
starred from top to bottom, must have been far deeper-seated and more 
effective than the agencies by which Mount Somma was rent. 

In conclusion, I wish to lay before you a few notes on the geological 
features of the Lyttelton and Christchurch railway tunnel, of which I made 
a careful survey during a number of years, as the work of the miner 
advanced, 1 watched this interesting and instructive work with great 
attention, this being the first time that a caldera wall of a large extinct 
volcano was to bo pierced through. I prepared at the time a section on a 
scale of liu. to 20ft., which I have great pleasure in laying before you. 

The direction of the tunnel is N. 14® W. The first trial shaft was 
commenced in January, 1800, and the permanent works under contract 
with Messrs. Holmes and Co., began in July, 1861. The tunnel was laid 
out, and its execution solely superintended by Mr. Edward Dobson, C.E., 
Provincial Engineer. It was brought to a successful termination K)n May 
25, 1866, when both adits met near tlie centre. The opening for railway 
traffic took place on December 9, 1867. The total length of the tunnel is 
8,608 feet, and if we deduct from this 866 feet on the northern or outer 
side, and 105 feet on the southern or inner side, formed by slope deposits 
and loess, there remains 8,128 feet of rock of volcanic origin, of which the 
oaldera wall has been built up. Classifying the rocks according to their 
Htlioiogical character, wo find that the orator above the present waterline 
cmisista of — 

61 lava-streams^ having the character of a stony compact or por« 
phyritic basalt. 
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54 lava^etreams formed of a eooxiaoeous basaltic and doleritio lara* 
some of them changing so gradually into agglomeratio beds 
that the lino, between them cannot be clearly defined. 

89 beds of agglomerates, a few of them changing into sooriacooua 
lava, but most of them consisting of scoriae, lapilLi, and other 
^ecta, imbedded in ashes, A few of them have a breociated 
appearance. 

10 beds of laterite,. clays, and slope deposits, partly or wholly burnt 
^ by overlying lava-streams, and 

small layer of bolus — together 174. 

These beds are intersected by 82 dykes, 18 consisting of trachyte lava 
(of which five do not reach to the roof of the tunnel), and 14 of a basic 
nature (five of them being intermediate in character, trachy-dolerites). One 
of them comes from the top of the tunnel. 

Beginning at the southern or Lyttelton side of the tunnel, we observe 
that a large bed of loam has been deposited upon the volcanic rooks, being 
thickest on the lowest third of the caldera wall. This peculiar rock, which, 
when in small pieces, is easily pulverized between the fingers, has a re* 
markable consistency and solidity when in large masses, and is of sub* 
aerial origin. It may be designated as loess, on expression now extensively 
used in Europe for similar deposits. It owes its origin to various processes, 
of which rain, wind, and vegetation are the principal factors. This bed of 
loess, which in some localities is more than 100 foot thick, changes 
gradually before we reach the volcanic rock to a true slope deposit, 
consisting of fragments of rock more or less rounded, the lines of junction 
being often impossible to trace, owing to the decomposition of the volcanic 
rooks immediately below the slope deposits. The greatest amount of 
agglomerate, consisting of scoriss, lapUIi, and ashes is, as might bo ex- 
pected, congregated on the inner side of the caldera wall, not far from the 
focus of eruption. These more or less incoherent beds, of which each was 
probably formed during one eruption, Lave generally an inward as well as 
an outward dip, of which the beds 282 to 241 close to the eutrauce of the 
tunnel at Lyttelton form a notable instance. They were without doubt 
deposited on the Up of the crater. Near the Lyttelton end they are mudi 
disiuzbod. Two stony lava-streams cross these agglomerate beds, and we 
have to assume that after No. 281 was formed, the lava-stream 288, 
ascending from the mouth of the crater, had consolidated over it, being in 
its torn covered by a new talus of ejecta sloping inwards to the crater's 
months After these latter beds 284 and 284a were formed* a new stony 
lava’Stream^ No. 287, ascended, in which case Nos. 281, 284, and 288 to 
iKWO distin<A agglomerate beds, entered and preserved on their 
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inner slope by stony lava-streams, consolidated during their ascent. Or, 
to offer another explanation, we might regard these two stony lava-streams, 
238 and 287, as having broken through the huge accumulations of ejecta 
which were heaped up all round the crater’s mouth — a phenomenon 
frequently observed during violent volcanic eruptions, when a huge cinder 
cone is formed in a short time. A similar occurrence seems to have taken 
place more towards the centre of the tunnel, about 60 chains from the 
Lyttelton side, where a large stony lava-stream, Ko. 167, is seen to ascend 
through the agglomerate bod or beds, Nos. 166 to 168. The lava-stream, 
168, in close proximity, might be considered to be the continuation of the 
former, which here flows down the steep side of the cinder cone. Gradually, 
as we retreat from the focus of eruption, the agglomerate beds decrease in 
number and size, hut they still are occasionally present even close to the 
mouth of the tunnel near to the Heathcote entrance. Some of them con- 
sist m their lower portion of flne aslies, or lava d’aqua, and above of scorhe 
and lapilli, so as to suggest that first fine ashes* hud been thrown out or 
had been brought down the side in the form of a mud stream, on the top 
of which large ejecta were afterwards deposited. Another agglomerate bed 
having an anticlinal or saddle arrangement is 22a, 17 to 20 chains from the 
Lyttelton end ; it was evidently deposited on the rim of the crater, of 
which the uneven surface is well visible in its lower portion. After its 
formation, two more agglomerate bods wore deposited over it, 216 and 227, 
and 211 and 228 in the section, each being separated from the other by a 
bed of laterite. Moreover, it is clear that, whatever may have been its origin, 
the lowest portion of this and several other agglomerate beds must have 
been deposited when in a state of high temperature, as the argillaceous bed 
below it has been burnt red, so as to take all the characteristics of a laterite. 
All round Banks Peninsula agglomerate and ash beds ai*e visible in the 
cliffs, but they are like the lava-streams of small vertical extent only, and 
we have to approach more towards the centre of eruption when we wish 
to eee them in their greatest dimensions. 

The largest and most numerous stony lava-streams are met with towai^s 
the centre of the tunnel, wliere the basalt of which they are composed 
possesses the greatest hardness and crystalline texture. More towards the 
boundaries of the volcanic system, the lava-streams are muoh thinner and 
at the same time more porphyritic, amygdaloidal or sooriaceous, and it is 
very in8tru(^ve to follow some of the lava-streams which form clear sections 
In the deep valleys radiating round tlie peninsula, from the summit of the 
Caldera wall to their termination at its foot, and to note the gradual change 
in their size* and in the texture of the rocks of which they are composed. I 
have already alluded to the lava«stream 287f nine ohainefrom the Lyttelton 
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end» but in oonnection with it I may here mention that the first shaft sunls 
by Messrs* Smith and Knight, the English contractors, unfortunately 
reached it soon below the .surface of the ground, and continued all the way 
through it to the roof of the tunnel. This was one of the principal causes 
that the firm, being unacquainted with the formation of the crater wall, 
abandoned the contract so soon. The first stony lava in the tunnel, flowing 
down the slopes of the crater wall, is a smail stream, No. 214, about 22 
chains from the Lyttelton end. Several others of similar dimensions follow, 
till we reach stream 206, which might be tlie continuation of No. 287, 11^ 
chains from the Lyttelton end. This stream throws a great deal of light by 
its configuration on the manner of the flow of liquid lava. After flowing 
down the slopes, wo see it shortly afterwards ascend again (No. 202) over a 
bed of agglomerate, and, after having reached tlie apex of the latter, 
descend again ('No. 200), diminishing rapidly in size, the rock now becoming 
highly porphyritio and lighter in colour. The largest stony lava- stream of 
the whole series begins «about 41 chains from the Lyttelton end, and con- 
tinues without interruption to 52^^ chains. Consequently, taking its angle of 
dip into account, it is more than 600 feet thick. More or less porphyritic on 
both sides, the whole central portion consists of a very hard basaltic rock, 
ringing to the hammer, irregulaidy jointed, with here and there a tendency 
towards spheroidal structure. This huge stream gains an additional interest 
from the existence of three caves in its centre, which, however, have partly 
been filled up with thin plates of basalt of the same texture as the lava- 
stream, and which lie more or less horizontal. They are coated over and 
often cemented together by spbeerosiderite. Bometimes they lie in such 
regular order, and so loosely upon each other, as if they had been artificially 
placed in that position. The open space, or cave proper, is always on the 
southern side of each cavity. The only explanation I can offer as to their 
formation is that gases have been enclosed in this portion of the lava 
stream, which iu coarse of time were absorbed, and that liquid matter 
from the upper portion of the stream found access to the cavities, gradually 
filling them up, but that the channels of commnnication were stopped before 
the whole of the gases still remaming in tlie southern parts of each bad 
been absorbed. 

Another stream of large dimensions is No. 14, beginning 20 chains from 
Ihe Heathcote end. It is over 100 feet thick, has a jointed structure, the 
central portion being spheroidal, with conoentrio layers. All the stony 
streams in the tunnel above the latter are very thin, but it is possible that 
the scoriaceous basaltic lava (the violet beds of the section) which overlie 
them, are only their upper portion, the bottom of the streams, owing to 
(heir thhmeva and to the distance from tbe centre of eruption, not hiyinif 
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been able to cool to the stony compact form. 1 may, however, observe 
that the boundary line between both kinds of rock is, in many instances, 
very distinct and clearly defined. These scoriacoous beds occur throughout 
the tunnel; they are sometimes of considerable dimensions, some of them 
being over 100 feet thick. In speaking of the formation of the Lyttelton 
caldera, I have already pointed out that it has been built up by volcanic 
rocks belonging to two distinct divisions, of which the basic rocks have 
furnished all the material for the lava-streams, agglomeratic and tufaceous 
beds, whilst the principal portion of the dykes owe their origin to the acidio 
division. As might be anticipated, the dykes* are most numerous near the 
focus of eniption; thus we find the greater portion of them near the Lyt- 
telton side, several of them not reaching to the roof of the tunnel. Of these 
dykes, No. 29 is tlie most important. It consists of a soft fiaky and 
lustrous trachyte, and possesses, like most of the other acidic dykes, the 
characteristic feature that it is accompanied on both sides by a selvage of 
tachylito, sometimes two or three inches thick. This change in the charac- 
ter of the bed rock is especially visible when the dykes pass through 
agglomeratic or tufaceous beds. It shows clearly that tlie volcanic matter 
ascending by these fissures was in such an intense state of fusion that it 
was able to alter the rocks on both sides so thoroughly for such a distance. 
In some instances the dyke rocks themselves have a selvage of tachylite, the 
bed rock being unaltered. It is worthy of notice that the basaltic dykes 
have not produced the same effect, the rocks on botli sides being generally 
unaltered. Large beds of loess, similar to those deposited on the inner 
side of the caldera wall, have also been passed through on the Hcathcote 
side. Of minerals of secondary origin found in the tunnel, the most diffuse 
is sphserosiderite, which usually coats the pores and cavities of scoriaceous 
lavas. Of others, calcareous spar and aragonite are the most conspicuous. 
The latter is younger than the former, having often been deposited on the 
surfoce of the calcareous spar coating the small geodes. In a few localities, 
hyalite fills small clefts, or is found in a stalaotitio form. 

I shall dose this address by offering a few observations on some other 
physical features of the beds tbtough which the tunnel has been excavated, 
and as 1 noted them on the large section during the survey. Forty chains 
from the Heathoote end, a scoriaceous lava-stream, fifteen feet thick, and 
oocomponied on both sides by beds of laterite and agglomerate, was passed, 
which was so loose and full of water that the ground had at once to bo 
heavily timbered. All the cavities in the lava are lined with spbierosideritei 
On which crystals of calcareous spar have been deposited. At 40} chains 
on the same side, in a bed of laterite, four feet above the floor of the tunnel, 
a spring was struck, drying up a few months after; 86} chains from 
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the Lyttelton end» tho kva-Btreams, when first passed through, were so wet 
that the worlcmen could scarcely continue the work. In those streams all 
the cellular cavities were either lined with sphiBrosidcrite or filled witlx calcite. 
Sixteen chains from the Lyttelton entrance, in the agglomerate bed No. 
226, and from a fissure reaching from tho roof of the tunnel, a copious 
spring flows which has a constant temperature of 65*20 degrees Fahrenheit, 
consequently 12*20 degrees above tho mean temperature of Christchurch — 
about 58 degrees. Several eels have been caught near this spring in the 
drain which runs from here to the mouth of tho tunnel. There being no 
connection with any other watercourse, those eels must have ascended by 
the spring; they belong to the species Anguilla aucklandit\ Rich., and have 
properly developed eyes. During the oonsti’uction of the tunnel it was 
frequently observed in the north, or Heathcoto end, that the water rose in 
the floor before a south-west gale, and subsided before the gale lulled ; no 
observations could be made to ascertain whether the state of the tide had 
anything to do with this. The height to which the water rose was some- 
what under half on inch. After the earthquake of August 17* 1668, this 
spring in the tunnel increased to such an extent that it laid the rails slightly 
under water ; after a few days it decreased again to its former volume. 


Aet, LXXXV . — Notes on a Salt Spring near Hokianga. By J. A. Poin)4 
[Read before the Auckland Institute^ 0th September, 1876.] 

In looking over the Transactions of the New Zealand Institute, just to 
hand, I read with pleasure tho paper by W. Skey, on the Mineral Waters of 
New Zealand, in which he gives the analyses and description of waters from 
all known springs in the Colony. As we might expect, the North Island, 
and particularly this district, has supplied the large majority of samples ; 
but though much has been done in this respect there are very many springs 
containing mineral salts, and having medicined properties, whidi still remain 
unexamined, and leave a rich field for those having the will and capacity to 
bring them to light, or rather to the Transactions. 

Some mouths ago, Judge Monro first mentioned tho existence of a salt 
spring to and on a later occasion kindly placed a few ounces of the 
water at my disposal, too small an amount to make a complete analysis of, 
but Its its especial qbaracteristio was ite saline nsAmOf X have made a partial 
quautitittite analysis, which I give t^low, 
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The spring in question is situated in dense bush, on the dividing range 
between the Wangapo and Waihou rivers, the latter of which runs into 
Hokianga Harbour. The distance from the sea in a direct line is about 
nine or ten miles, and is at a considerable elevation above sea level ; hence 
the presence in large quantity of chloride of sodium is highly interesting, 
showing, as it does, that there must be in the locality a deposit of salt, 
probably some distance below the surface, which I should judge from the 
fact of its not being more highly impregnated. As will bo seen by the 
analysis, this water contains about the same percentage of chloride of 
sodium as ordinary sea water, but differs therefrom in the absence of sul- 
phates. The following gives the chief constituents, so far as the small 
quantity of the sample at my disposal would permit : — 

The solid matter equals 2937-558 grains per gallon, composed of — 


Orptanio matter 



6M15 

Soluble silica 



49*562 

Carbonate of Magnesia 



18710 

Ghlorfto of Potasainm 



1*9 

„ Sodium 



.. 2797*4 

Limo and Iron . . 



. . traces 

Solphnrio Acid 



• • ♦» 

Loss 



18*871 


The sample was accompanied by a very large amount of fine sedimentary 
deposit, which proved to be silicate of alumina, with a trace of iron and 
lime. After standing some days the water was opalescent, acid reaction 
and strong saline taste. From the appearance of the deposit, and a few 
fragments of gravel brought separately, I should judge the locality from 
whence the water was taken to be of a clay-slate formation ; but daring the 
coming summer 1 hope to make an examination of the place in which this 
spring is situated, and a further one of the water. Spectroscopically I could 
not detect lithia. As I have already mentioned, this spring ranks higher 
than any other in this Colony, so far as records show, in regard to the 
amount of alkaline chlorides present. 

While speaking with respect to springs not included in Mr. . Bkey*s 
report, I will add some information respecting two other mineral waters 
from our district which have been analyzed. The first is located near 
Whangarei, and is highly charged with carbonic acid gas. The springs 
are surrounded with a vitreous-looking silica, and in places with large 
quantities of a very light porous rook, presumed by the residents at first 
to be meerschaum, but this I find on examination to bo incorrect, the 
diemioal test^ showing it to be a silicate of alumina, and the xniorosoope 
resolring it into an infusorial earthi well worthy the consideration of our 
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laottrcMtoopists* Mr. Oheeseman, to whom I am indeWod for the samples 
just alluded to, forwarded some of the water to Mr. Skey, of Wellington, 
whose report, just received, I will now read. 

The other sample 1 have now to mention is a hot spring at Motuhora 
(Whale Island), in the Bay of Plenty. Here the water flows out of a valley 
in large quanUties into the sea, the heat being so great as to cause volumes 
of steam to rise as the water flows over the sand. The temperature of this 
spring, ^ere it rises from the ground, is 198° Fahr., the taste being 
extremely acid, and the water very clear. I am indebted to Mr. Tunny for 
the analysis, which is as follows : — 


Sulphate of Soda .. 


17*60 grains per gallon. 


„ Lime 7*52 

„ Magnesia .. .. 5*00 

„ Altunina • • • . 48*48 

„ Iron •• .. •• 9*88 

Sulplrario Add, free .. .. 188*82 

8moa 24*00 


260*80 


Abt. LXXXYI . — Notes of a Traditional Change in the Coast line at Manukau 
Heads. By S. Pxbcy Smith. 

[Bead before the Auckland Znetitute, 18th November^ 1878.J 
Bomb thirteen years ago, when encamped one night with a party of natives 
on the long beach which extends from Manukau to Waikato Heads, the 
conversation over the camp Are turned upon some old tribal boundaries, 
one of which ended at a place said by Aihepene Baihau, the narrator (who 
was then living at Waiuku, but who now, having married the Princess 
Sophia, resides in the King’s country), to be now covered by the sea. Upon 
enquiring flirther of him as to this particular place, he informed me that 
many generations ago the coast-line extended much further seaward than it 
does at present, projecting in a curved line from Manukau Heads to the 
Waikato Blver. This point he described as a low, sandy country, with 
numerous saiid*dunes, iresfa^water lakes, with clumps of tall manuka trees 
sesltered over its surface. 

The lidms were much resorted to by the nathres in those days, on 
iooount of the gteat number of eels found in thmu. 

He farther that it was a three days* journey at that time for a 
inen jlidBbw^ tibe beach from Mauukim to Weib^ Heads, whereas tlio 
jpraipat^ m ii a rery nearfy strain Une, and the distanoe may be 



SvXTH,«^On Traditional Chany^ in ths Coatt4ine at Manukau Headi. 515 


walked by an ordinaxy pedestrian easily in one day, being only about 
twenty-five miles. 

Aihepene also told me that the Manukau bar, even within the memory 
of those living, was dry land ; and that ho himself, when a boy, had aoeom* 
panied his parents to the bank on which H.M.S. Orpheus ” was wrecked, for 
the purpose of fishing and collecting birds’ eggs. The natives did not, as I 
understood him, live upon these banks, but used to make periodical visits to 
them in their canoes, for a few days at a time for fishing purposes, living in 
bouses which they had constructed there. 

1 much regret that I did not at the time make farther enquiries of the 
old natives living at Woiuku and its neighbourhood, with a view of getting 
corroborative evidence of these changes. With respect to that part of the 
story, however, which relates to Manukau bar, I think there could be no 
mistake, as my informant said he had himself visited the place, and I can 
conceive of no possible reason for his imposing on me, especially as the 
information was volunteered. That such changes do take place in the 
coast-lines of various countries, without the aid of submergence or elevation, 
is well known, as, for instance, on the east coast of England, where, within 
the historical period, vast changes have taken place ; villages, the names 
only of which are now preserved in old records, have entirely disappeared—* 
swallowed up by the over-encroaching waves. 

As for any evidence remaining of such a low, sandy country having once 
existed, I think we could scarcely expect much. The Admiralty chart of 
that part of the coast is very bare of soundings, and those given do not differ 
much from soundings at the same distance from the shore for many miles 
both north and south, until the great ** bottonfiess pit *’ is reached, north of 
Eaipara Heads. The present coast is an almost continuous line of steep 
cliffs, with, at their bases, in some few places, a small strip of sandy flats, 
generally covered with high manuka ; but even these are fast disappearing, 
as I leam from a settler resident in that locality. These cliffs are covered 
on top by a range of sand-dunes, which extend tminterruptedly from 
Manukau to Waikato, and are the source from whence is derived the strip 
of fertile land lying immediately to the east of them. The origin of these 
cand-hills, occurring as they do on top of perpendicular cliffs, is often 
obscure, for we cannot suppose the sand to have been blown perpendicularly 
upwards from the beach, in direct opposition to gravity, although in the few 
gaps or gullies breaking through the cliffs down to the beach, the sand 
undoubtedly gradually is forced upwards by the strong westerly winds, and 
then accumulates in dunes on top. But on the suppositiQii of the existence 
of the submerged country as described, occupying a position at the foot of 
an older coast-line now represented by the present olifib, a probable origm 
is suggested, thus 
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In a low sandy country exposed to the full force of the westerly winds> 
the light materials would continually be driven easterly until brought up 
by the cliffs, against which they would be piled until a sufficient slope was 
formed to allow of their finally mounting the top, and then forming the 
sand-dunes we now see. Those who are acquainted with the strip of 
country lying on the South Kaipara head, and extending thence to Muriwai, 
will at once recognize that the above supposition is applicable as a desorip-* 
tion of that part of the country. Here the cliffs are present at from one to 
three miles from the beach, but generally hidden by a sloping bank of sand, 
partially covered with vegetation, with a lino of sand-dunes forming the 
highest parts of the range. Even the traditional lagoons, forming a long 
interrupted line of fresh water, and celebrated for their eels, are also there, 
completing the similarity between this country and that described by 
Aihepene. The north head of Koipara furnishes perhaps a better illustra* 
tion than even the south head, for here we have in close conjunction the low 
sandy tract with its moving sand-dunes, lagoons, and scattered thickets of 
manuka, with the inland line of hills, covered by sand ; and to the north, a 
few miles, the same line of hills rising perpendicularly from the beach with 
the long and broken range of sand-hills, capping the cliffs. 

The natives of Kaipara have a tradition that the banks at the bar of 
that harbour were once dry land upon which their forefathers lived and 
cultivated ; but this must have been at a much earlier age than that in 
which part of the Manukau Bar was dry, for here we find that this tradition 
is mixed up with one of their old myths, inasmuch as this is given as the 
locality in which Tinirau’s pet whale, Tutunui, was killed by Kae as related 
in Sir George Grey’s “ Mythology and Traditions of the New Zealanders.” 

We need not seek far for sufficient causes for these alterations in the 
coast-line. The known alternations in the level of the sea-line, caused by 
elevation or depression of the land giving rise to and altering the 
directions of currents, is ample to account for the disappearance of such a 
strip of land as is described in Aihepene Baihau’s tradition as above. 



PROCEEDINGS. 




WELLINGTON PHILOSOPHICAL SOCIETY. 


First Meeting. 18th July, 1878. 

A* K. Newman, M.B., Vice-president, in the chair. 

New Memhere, — D. Olimio, 0. E. Macklin, T. W. Kirk, T. King, E. P. 
Field, Herbert Bawson. 

▲ttention waa oalled to Mveral additiona to the Moseain and libraxy, whioh were 
pUeed on the table for the inspeotion of membere. 

1. ‘*On some of the Terms used in Political Economy,** by John Oar- 
ruthers, M. Inst. O.E. {TramcLctums, p, 8.) 

Mr. Maxwell eaid that as regards Mill’s definition of wealth, that ** it is anything 
naefnl or agreeable whioh possesses exchangeable Talne," he oononrred with Mr. Oar- 
ruthers that the word ‘‘exchange” should be omitted, because if we regard the community 
in the world as a whole, since there is no one without the world with whom this com- 
munity can exchange its possessions, it would follow from MilVs definition that the 
oommunity as a whole possesses no wealth, and this is manifestly absurd. Begarding 
the diviaions proposed by Bfr. Oorruthers of wealth into direct wealth and implements, 
he did not think a distinct line of demarcation can be drawn. It is impossible to define 
the point at whioh bread, for instance, may be described as useful for its own sake, 
although bread is stated to be an article whioh is direot wealth ; the whole of the com- 
hinations of oiroumstanoes and things which go to produce bread, from the plough to the 
process of digestion, are so involved that it seems almost impossible to state at what 
paartximlar period the bread is useful or not useful for its own sake. A chair may be direot 
' wealth while occupied for rest, while if its use be made subservient to the purpose of 
listening it becomes an implement. 

Martin Chapman considered that the controversy was principally owing to the 
amhiguity of our common language. Few people know how ambiguous our ordinary 
language Is. Lawyers know it, and are always trying to guard against it, with vary 
indifferent success. That this does not cause trouble is principally owing to the fact that 
we usually eonterse with persons whose minds have been trained in a manner somewhat 
iimllair to our own. When this is not the case trouble ensues, as, for instance, when a 
soldier and a sailor converse they soon think each other fools, because one talks pipeday, 
the other pitch. The present difference may he due to a similar reason, vis,, that the 
icejitki and the oritloised do not look at the matter from the same standpoint. This 
Mefiinileness appeared iu the paper ; it did not appear at all clearly what Mr. Carruthers 
/mca^ br S “mani” was it the individusl, the family, oommunity, or all mankind, 
hSeaue# to each of these a different test would have to be applied? The stone whioh a 
will transmute gold cannot he called wealth; but the posseesion gives him 
SMfort 8o the torpedoes used by a oonquering nation to enelave ite neighbours increase 
d one nation, but |irebab]y not of the whole world; yet they would he 
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probably oiUled wealth by moat. Again, it did not clearly appear in what eenae Mr. 
Carmthers used the words ** wealth of the world’* as different from simply wealth. Mr. 
Oarrathors spoke also of “ capital ” and capital of the country.” Mr. Chapman wished 
to know the difference betw^n capital of the country and wealth of the country. 

Mr. Carmthers, in reply, said it was not necessary to go into metaphysical nicety in 
deffnitions of political economy ; that it certainly was impossible, as remarked by Mr. 
Maxwell, to strictly define the boundary between implements and wealth which is useful 
for its own sake. Bread might bo said to bo an implement for satisfying hunger, and th# 
satisfaction of hunger an implement for procuring happiness. But the diTision which he 
had suggested of wealth was useful, and quite accurate enough for the purposes of the 
science. He said, in reply to Mr. Chapman, that by man he meant any one man, and 
that the stone which pleased a lunatic was wealth as fully as the diamond which pleased 
people who were not lunatics. A torpedo was wealth, because it was useful to the user ; 
he did not recognize any algebraical minus sign which would make the discomfort which 
the torpedo caused to the person against whom it was used neutralize the advantage 
which it gave to the user ; The wealth of the world meant the sum total of useful things 
at any time in existence. He said he did not use the word capital as moaning wealth at all ; 
he considered it a word which should be altogether given up by the political economist, 
as being too likely to suggest meanings different from the definition. 

The Chairman proposed a vote of thanks to Mr. Carmthers, not only for his present 
paper, but for the great assistance he had always rendered to the society. He regretted 
that the society should lose such a valuable member, and be had hoped to see Mr. 
Carmthers one day president, as he had no doubt he would have been had he remained in 
Wellington. 

The vote of thanks was carried by acclamation, and Mr. Carmthers briefly relumed 
thanks for the good wishes of the society towards him* 


Becokd Meetino. 8rd Augmt^ 1878. 

T. Kirk, F.L.S., President, in the chair. 

Kew Memben. — ^Rev. Father Sauzeau of Blenheim, A. P. Stuart, J. G. Fox. 

In opening the proceedings, the President remarked that the Society had entered 
upon the second decade of its existence as a society at&liated to the New Zealand Insti* 
tute. Looking back to the close of the first volume of Transactions, he found that the 
number of members had increased from 102 to 225, and that the total of affiliated 
societies had increased from four to seven, numbering considerably over 1,100 members, a 
fact which was exceedingly gratifying, as showing that the taste for scientific pursuits 
was widely diffused through the colony. The ten volumes of Transactions had been 
tributed by about 200 workers, and contained a vast amount of information of great value 
on the zoology, botany, and geology of the country, but not in a shape fully available lor 
the general public. It was therefore advisable that a united effort should be made hy the 
various sooistiet to provide funds lor the publication of a Fauna of New Zealand as 
complete as the present state of our knowledge would allow. He referred to the reeeatly 
published peirts of Mr. Buchanan’s work on the indigenous grasses of New Zeidimd as a 
St^ ifi dilution, and eharaoterized the plates as creditable alike to the autto, ^ 
;<G«elogical Survey Bepactmefiti and the cdony, and expressed his regrat ^lai the plan of 
the work h|^ not bean 10 extendodosto admit of ito hoiiig brought lolly itw 

bOtanloMlmowlidgi of t^ 
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1, •* How New Zealand may continue to grow Wheat and other Cereals,** 
by J. C, Crawford, F.G.S. {Transactions^ p. 149.) 

Mr. Kirk considered the remarks in the paper regarding the sterile nature of the 
A.uckland soil required modiacation. He had seen very fair crops grown in that locality 
with little or no manure. 

Hr. Hector agreed with the author that a good doal of potash was taken out of the 
colony in the grease of wool, and ho knew that this potash grease is saved in England, 
and used in the after manufacture of wool. With regard to the Auckland soil, he con- 
sidered it was inferior in some places chioiiy owing to the want of drainage or breaking up, 
Soluble silica is tho constituent most esseniial, and therefore a clay soil is, on the whole, 
the best, as it retains manure longer. Altogether he thought Mr. Crawford’s remarks 
were valuable. 

Hr. Newman considered that possibly a time would come when it would be difficult 
to procure sufScient food of the ordinary kind, and the wasost plan would bo to manufac- 
ture the various constituents mentioned directly into food for consumption. He did not 
see why they could not be as easily manufactured into food themselves as used to assist 
in producing food from other sources. 

Mr. Young thought with Mr. Crawford that much could be done with the assistance 
of chemistry in keeping up the quality of tho soil. The most economical and best agent 
to employ would bo phospbatio guano, which ho thought could be procured in large 
quantities from numerous islands. 

Hr. Buller pointed out that, in the neighbourhood of the hot springs, there was 
a quantity of nice, soft mud, sometimes eaten by the natives, which might serve the 
purpose indicated by Hr. Newman. 

Mr. Kirk said that the sulphur works at Auckland would supply sulphuric acid, which 
would be most useful for our soils. He stated that nitrogen only formed a very small 
proportion of the dried plant, frequently loss than 1 per cent., and rarely so much as 3 per 
cent., and therefore could be more easily supplied. 

2. “Additions to List of Species, and Notices of rare Occurrences, since 
the publication of ‘ The Birds of New Zealand,' ” by Walter L. Buller 
O.M.G., Sc.D. (Transactions f p. 861.) 

Bi “Remarks on the Long- tailed Cuckoo (Eudynamis taitemis f by 
Walter L, Buller. (Transactions ^ p. 868.) 



4. “ On the specific Value of Prion hanksiiy" by Walter L. Buller. 
(Transactions^ p. 861.) 

5. “Further Notes on the Habits of the Tuatara Lizard,** by Walter L. 
Buller. (Transactions^ p. 849.) 

Hr. Hector considered Hr. Bullet's papers were most interesting, and no doubt some 
new Impedes would yet be added to the birds of New Zealand — ^instancing a red wattle-bird 
in the woBtem forest, of which he had information. With regard to the tuatara, he 
•greed with Hr. Bailor that the two species — Sphenodon punctatum and S. guntheri — would 
hold good. As regards their feeding habits, he found that they would eat almost anything 
that moved. 

The President considered that the difference in disposition might be accounted for by 
in age, and no doubt the temperature had aome infiuenoe on their habits. 

a86 
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Dr. Kewxnan remarlted that few reptiles oared to deroor any object that was 
stationary, they require to see it more. He did not agree in thinking that so slight 
a dilfercnoe as indicated by Dr. Buller in regard to the birds mentioned could make 
a distinct species. 

Hr. Buller, in reply, pointed out that the great test as regards species was to ascertain 
whether the differences were constant. As naturalists understood the term he considered 
his examples were distinct species. 

6. “Notes on the Breeding Habits of the Katipo (Latrodectu$ katipo)^** 
by 0. H. Bobson. (Transactions, p. 891.) 

Hr. Buller called attention to his paper, in Vol. HI. of the Transactions, on this 
spider, which gave a good deal of information regarding its habits. A professor in Sweden 
had since pointed out that the Katipo was the representative of an entirely new genus ; 
and Hr. Smith, a celebrated homoeopathist, considered the extract from the spider in 
question would produce a most valuable drug in homosopatby. He had requested him 
(Hr. Buller) to forward a quantity to England for experiment. 

The President said that it was strange that this was the only poisonous animal in New 
Zealand, and also that only two plants were known to he poisonous. 


Thibd Meeting. 17tk August, 1878. 

T. Kirk, F.L.S., Presidont, in the chair. 

New Member, — ^W. G. Eutherfurd. 

1. “On the Deflection of Shingle-beai’ing Gorrents and Protection of 

Biver Banks by Douslin’s Floating Log Dams,’* by H. P. Macklin. (Trans- 
actions, p. 144.) 

Mr. Maxwell said that this plan had been successfully carried out in many places 
He did not think there was anything new to engineering in the paper. 

Hr. Hector explained that the author did not give this as a new invention, but 
merely wished to point out how successfully the plan had worked as applied to the Opawa 
Barer, in protecting the town of Blenheim. 

2. “ Bemarks on a Species of Lestris inhabiting our Seas,” by Walter L. 
Buller, G.M.G., Sc.D., etc. (Tranaaelions, p. 866.) 

* 

The author exhibited specimens in illustration. 

Hr. Hector pointed out the difficulty of obtaining many of the oceanic birds, 
naturalists having to depend on stray specimens cast ashore by the waves or blown 
inland by a storm, and he expressed a hope that members of the society would never loss 
an opportunity of securing such specimens and forwarding them to the Museum lor 
critical examination. He mentioned another larger species of testris known as the ssa* 
hen, of which he obtained some examples in Otago soon after he came to the colony. 

^ The president said that Dr. Boiler's paper would form a valuable contribution to the 
Tranrsetioui. The seltling parties visiting the various islands might be arranged with to 
qoUect such specimens. 

8. “ Fulrther Obsemtions apoa oertain Qxwues aad Fodder Plaaia," by 
S. U. Churl, MJD. (Tratuaetbm, p. 408.) 
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The President remarked that persons engaged in testing the properties of plants 
adapted for feeding stock in this colony were engaged in work beneficial to the whole 
community, and therefore he welcomed tho paper now contributed by Dr. Curl. At the 
time he observed with regrot that no mention was made of the condition under which Dr. 
CurPa experiments were performed, such as qiiality of soil, time requisite for tho matura- 
tion of the plant, mode in which fed off, and other elements necessary in order to form a 
correct opinion of the value of each kind. Not more than two or throe of the species 
mentioned in the paper were adapted for mixed pasturage, although most would doubtless 
be found of value as fodder. Ho remarked that AyroHis solandri^ recommended by Dr. 
Curl, was a oolleotive s|>eci6a, chiefly consisting of two New Zealand grasses, Agrostu 
amula and A, billardieri. Poa aquatica was merely a synonym for Glyceria aquatica^ 
although the two are given hy tho author as distinct plants. Glyceria Jluitana was a grass 
of undoubted value, as was proved by tho condition of horses and oattle feeding upon it, 
wherever naturalized in the colony. Deferring to Dr. Curl's use of tho term “aoolima* 
tized," he stated that a fallacy was involved in the popular acceptation of the term, as 
there was no evidence to show that plants or animals possessed tho power of gradual 
adaptation to peculiarities of climate or soil other than those for which they wero originally 
fitted. This was generally recognized by scieniifio men, who used the term naturalized 
instead of acclimatized. 

4. “ Preliminary Note on tlie Presence of one or more Hydro-carbons of 
the Benzol Scries in the American Petroleum, also in our Petroleums,*’ by 
W. Skey. {Transactions^ p. 469.) 

5. “ On a Property possessed by Essential Oils of whitening the Preci- 
pitate produced by mixing a Solution of Mercuro -iodide with one of Mer- 
curic-chloride,” by W. Skey, {Transactions^ p. 470.) 

6. “ Preliminary Note on the Production of one or more Alkaloids from 
Fixed Oils, by the Aniline Process,” by W. Skey. {Transactions ^ p. 471.) 

?• “On the Production of Platino-iodides of tho Alkaloids,” by W. 
Skey. 

8. “ On a further Occurrence of tho . Australian Tree Swallow 
(Hylochelidon nigricans) in New Zealand,” by Walter L, BuUer, 

D. Bo. ( Transactions^ p. 860.) 

The author remarked on the extraordinary fact of such a bird performing a journey on 
the wing of upwards of a thousand miles without a break or rest. 

Dr. Hector wished to be informed whether this bird was gregarious in its native 
oonntry, and whether it had oome over singly or in flocks ? 

Mr. Martin Chapman gave some interesting particulars of the brooding habits of the 
tree swallow, as observed by him in Australia, where it is not gregarious like the sparrow. 
He advocated its introduction and naturalization in this country. 

Dr. Duller siated that a flight of these swallows had been seen at Wakapuska, near 
Kelson, in 1656, when speeimens were obtained by Mr. Lee, one of which is now in the 
Otago Museum. 

The President said that he believed the bird was of more frequent ooourrenee in New 
thanwas.eommonly supposed, and he mentioned the circumstance of a pair being 
shot at AneUand some Ume ago. With regard to the proposed introdootion of this 
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f wallow, he donbted verj maoh whether, i! brought here, it could be induced to remain 
with UB, the migratory instinct being very powerful. 

Dr. Hector eidiibited a telephone and two forms of the microphone, made by Mr. 
John Eebbell, and explained the principles of their construction. The microphones were 
placed on the lecture table, and connected by wire laid to dMerent parts of the Museum 
with several telephones in circuit ; the marvellous transmission of faint sounds was readily 
illustrated. The experimonta performed were to some extent marred by the extreme sensi- 
tiveness of the instruments, as the irregular noises produced by the rustling movements 
of the audience frequently overpowered the sounds that were Intended to he transmitted. 
The sounds of the voice, of tuning forks, and slight friction of the sounding boards of the 
microphones were, however, rendered distinctly audible throughout the complete circuit. 

A cordial vote of thanks was passed to Mr. Kebbell for his kindness in exhibiting to 
the Society these interesting inventions. 


Fourth Meeting. 81st August^ 1878. 

T. Kirk, F.L.S., President, in the choir. 

Nm Members* — G. Morton, J. K. W. Cook, William Berry. 

Additions to the library were laid on the table, and Dr. Hector drew attention to the 
following fishes lately added to the Museum oollection, viz., Holocanthm areuatus^ Mono- 
emthui hippocrepis, and Serrantis truita (the latter being a new species) from Fiji, 
collected and presented by Lord Hervey Phipps ; also, Ceralodm fonteri^ from Queens- 
land, presented by Sir 0. Wyville Thompson. 

1. ‘‘ On some of the Causes which operate in Shingle-bearing Bivers in 
the Determination of their Courses and in the Formation of Plains,** by 
J. P. Maxwell, A.I.C.E. 

ABSTRACT. 

The author contended that the Canterbury Plains were formed by the 
action of the rivers in conveying shingle from the ranges and depositing it 
in their lower courses and at their mouths ; that continual changes in the 
courses of the streams were effected by these deposits, thus giving rise to 
the distribution of material over extended areas ; that this process was still 
going on, and that the elevation and extension of the plains would pro* 
cced while the supply of detritus from the ranges continued ; that the features 
were largely modified by the action of the sea in distributing the shingle 
along the coast-lino ; that examination of the river beds showed that they 
are soxuetimos elevated along the middle lines of their length, and that 
streams flowed on either side, cutting notch-liko channels in the older plain 
formation ; that the evidence of these channels on both sides of the nver 
beds is a sufficient refutation of the theory of the suppesed effect of the 
influence of the eatth*s rotation in causing erosion on one side only. 

Dr. Hector eald he agreed with the views of the author as f^ as they went, hut he 
thouj^ that the |ormation of the great lau-Ukp deposits of shingle that go to make tqp 
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the anrfaee at least of the Canterbury plains was not so simple a process as stated. As 
stated, it might suit the conditions of a small deposit, but these fans were twenty to 
thirty miles m diameter, and could only have been built up by successive changes in the 
courses of rivers as they gradually raised their beds and then broke away from them. 
The resulting fan was made up of many river beds, radiating from one point nr gorge. A 
most important feature not mentioned by the author was the formation of secondary fans 
in front of those earlier ones formed by the gradual erosion and deepening of the notch or 
gorge in the rooky bed through wluch the river was finally liberated from the mountains. 
As this notch was lowered the river became oondned to a deep terraced valley excavated 
in the sliingle of the earlier fans, the shingle removed going to raise the bed in a lower 
part of its course. This, in his opinion, gave rise to the apparent concave surface of the 
plains in the author's section. 

Mr. Travers pointed out that the essential point in the fan-like arrangement of 
detritus was the diminished velocity of the river after escaping from the upper part of its 
course whence the detritus was derived. He described the prodigious effects of the groat 
flood of 1807 on the valley deposits of the Wairau llivor, high level terraces of gravel 
having been completely swept away by lateral tributaries, leaving shelves of bare rock, 
while the rocky and previously impassable bed of the main river was converted into a 
smooth surface or plain for miles. That was the effect of one short flood, and he 
thought that it was evidence that no flood of similar magnitude had occurred since the 
terrace skirting the valley had been formed. 

Hr. Hector stated that the amount of detritus carried out to sea on that occasion had 
added ten chains width to the beach for miles along the coast, so that the fences running 
out on the shore had to be lengthened. 

Mr. Maxwell, in reply, considered the remarks made did not conflict with the 
views expressed in this paper, but only extended their application. His object was to 
refute the idea that the changes in the direction of such rivers could be controlled by the 
rotation of the earth, as suggested by Hr. Hoast and Mr. Baines in the last volume of 
“ Transactions.** 

2. “ Some Notes on the D’Urville Island Copper Mine,” by S. H. 
Cox, P.C.S., F.G.S., Assistant Geologist, 

ABSTRACT. 

The mine is situated at the soutborn end of D’Urville Island, the copper 
occurring in a belt of serpentine, which may be traced from tlie Dun Moun- 
tain, at Nelson, to the CroixoUes, and again throughout the length of 
D’Urville Island. This bolt of serpentine is in contact with certain coarse- 
grained green sandstones and banded slates of the Maitai series, in which 
veins of quartz with nests of pyrites occur, the strike of the slates being 
about N.N.B. * 

Outcrops of cuprite, coated with luolacbito and azurito, have been traced 
at intervals over a distance of 000 jords, or thereabouts, in a N.E. and 
6.W. direction, these outcrops generally occurring on a bare ridge of 
serpentine, which is about the centre line of the piece of ground which has 
been leased from the Maoris for mining operations, and four small shafts 
bftte sunh to prove the ore at different points. These shafts do not 
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appear to be in the same band of ore, but on at least three different ones, 
and the author thinks it probable that there is yet another* 

The surface prospecting has been attended with exceptionally good 
results, rich deposits of ore having being traced for a considerable distance ; 
and on visiting the mine, the author could not but form a &.vourable opinion of 
the mineral wealth occurring on D’Urville Island. At the present time the 
prospects of the mine look most encouraging, and had it not been tliat a 
tunnel had been put in to intersect the orc>band, and had failed to cut it, 
one might have been led to form a most extravagant idea of the wealth 
which would accrue to the shareholders in the speculation ; but this tunnel 
proves, what has frequently been demonsti’ated elsewhere, that ore deposits 
in serpentine are not .as continuous and well-defined as the poorer lodes 
which occur in sedimentary deposits. This fact points to the necessity of 
keeping exploratory workings well ahead, and even closer attention will 
have to be paid to this class of work hei’6 tlian in ordinary metalliferous 
mines. 

Dr. Hootar remarked that Mr. Cox bad not specified the value of the ore. When pure, 
cuprite contained about 89 per cent, of metaUic copper, and copper glance about 79 per 
cent. ; but the value of the ore raised at D'Urville Island at present was about £11 per 
ton. He pointed out that the serpentine belt could be traced at intervals from D’UrvUla 
Island to Kelson, and thence through the ranges to Jackson's Bay, where Mr. Macfarlane 
had noticed its ocourrenee, and from this point it split into two belts. He also referred 
to the occurrence of copper ore in the North Island, and said that the copper of Great 
Barrier Island was probably not in the same formation, but that the relations at this point 
sre more obscured by newer formations than in the South. 

Mr. Travers said that he unfortunately had considerahlo experience of the patchy 
character of ore deposits in serpentine, having been one of those who worked the Dim 
Mountain ore. His advice was to take all the copper which could easily be found, and 
not to sink any large amount of capital in trying to open up regular mines in such uncor^ 
tain deposits, as the ore occurred merely in hunches, which were disconnected, and which 
appeared only to occur on the surface. 

Mr. Waterhouse was glad to have the information conveyed in Mr. Cox’s paper. Be 
had some experience on the subject in South Australia, and quite agreed with Mr. Travers’ 
remarks, and he would he surprised it the D'Urville Island copper mine paid in the long run. 
He did not consider that the fact of rich specimens of copper being obtained from Hie 
mine in any way guaranteed the suooese of the undertaking, for there were innumerable 
instances in South Australia where quite as rich specimens were obtained, but no induce* 
ments offered to open up mines with reasonable prospact of success, as where the ore wae 
patchy, and the country hard, these deposits never turned out well. He stated that 
copper which would pay to work in England would not do so in the colonies, but that to 
prove a success here the following were necessary : — Ut. The ore must be near the sea. 
find, U must be in very large quantity. 8rd. It must be in soft country, where it could be 
worked with comparative ease. He pointed out that the only minee in South Australia 
which hare paid haye been those which have been started without any capital, instancing 
the Bulla BttUa and Moonta mines, dc., which yielded large quantities of ore finm the 
very first, and were in soft ground, and stated that all the Other mines which Were inhkrd 
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ground did not pay. Ho referred to the South African minea, where large deposita of ore 
had been found recently, yielding aa much aa £60,000 worth of copper in six montha. Ho 
adTiaed caution in opening up the D’Urville Island mine, and aaid that only thoae who 
could affoi:d to loao the money which they invested should take shares in this mine. 

Hr. Kirk said that we were indebted to the apeakera for very valuable remarks on this 
subject. Ho thought that the Great Barrier copper had boon worked and abandoned, but 
that very probably there was yet much ore to bo extracted from the mine. 

Mr. Cox, in reply, said that the colonial mines were generally extravagantly worked, 
and that although, in Cornwall, ore yielding as little as 8 to 4 per cent, of copper could 
be worked, the miners there were content to make £3 per month, with the chance of a 
good month’s pay now and then, in consequence of rich deposita being found, all the 
mining there being let to tributors ; but that at D’Urville Island the miners were getting 
as much aa £3 a week. Also, the ore in Cornwall is in well-defined lodes, whereas here 
it is in irregular deposita, and, as ho had pointed out in his paper, it would bo necessary 
to follow the ore very carefully, and ensure a considerable output before sinking capital 
in tramways to get the ore away, or smelting works to reduce it. 

8. “ On Additions to the Carcinological Fauna of New Zealand,** by T. 
W. Kirk. {Transactions p. 892.) 

Dr. Hector pointed out the value of such papora, and hoped the society would have 
many others from the author of equal interest. 

4. ** On the Cause of the Movements of Camphor when placed upon 
the Surface of Water,” by W. Skey. {Transactions, p. 478.) 

This paper was illustrated by experiments to show that the true cause for this 
movement is not that hitherto stated, hut is due to the solution of the camphor and the 
formation of a hydrated oil, whioh is rapidly absorbed. The motion is due to the 
tendency of the particles of camphor to slide off the elevated surface of the pellicle of oil 
that forms on the surface of the water. It was shown that smaU fragments of cork or 
other light substance moistened with oil, either a fixed oil or an essential oil, or a drop 
of bisulphide of coj^u, exhibit the same phenomena, and that it is therefore not duo to 
the property whicSfctsamphor possesses of giving off vapour in the solid state. The 
experiments exhibited by Dr. Hector to demonstrate this view were extremely interesting 
and beautiful. 

Mr. Travers stated that he remembered to have observed the same phenomena when 
a drop of iodised collodion was accidentally dropped on the surface of water. 

Dr. Hector said that Mr. Skey wished him to state with reference to his discovery 
mentioned at last meeting, that hydro«carbon8 exist in many fats and oils not hitherto 
supposed to contain thorn, and that they can be transformed into alkaloids by the aniline 
process ; that in pursuing his investigation he had obtained an alkaloid from butter, 
thus completing the general siatoment that both animal and vegetable fats contain such 
hydro-osrbons. 


Fifth Mxetino. 28^4 September, 1878. 

A. K. Newman, M.B., Vice-president, in the chair. 

New Members . — ^Dominick Browne, Rev. Philip Walsh, of Waitara. 

Memorandum of the Kea,” by the Hon. Dr* Menzies, MJj.O. 
(Transactions, p. 876.) 
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Mr. TraYers said that tlie first report of this prooliTity in the Kei was from the iiead 
of Lake Wanaka, but it was discredited. He had been aware of the fact himself, and 
It was now beyond a doubt. The kaka also fed on fiesh, but never attacked the Hying 
animal. 

Dr. Newman remarked that It was strange that these birds should prey upon such large 
animals, when it was considered that before the introduction of sheep they had not pro« 
bably seen anything larger than a rat. 

2, “ On Pitnri, a new Vegetable Product that deserves further Investi- 
gation,*’ by S. M. Curl, M.D. {Tramactiona, p. 411.) 

Dr. Newman said that yery little was known as to the real merit of this plant. It 
was no doubt, to a certain extent, a stimulant, but he thought a great deal was due to 
imagination. He could not agree with many of the author’s statements as to the power 
of this product, especially in critical oases of disease. 

Mr. Kirk explained that Dr. Curl only suggested that the plant might proye useful in 
oritioal cases, not that it had done so. If what the author said was correct, it would he 
a most valuable drug to trayellers and explorers in New Zealand. 

Mr. Field would like to have the Chairman’s opinion as to whether the experiments 
on animals referred to could be attributed to imagination. 

Dr. Newman said that no doubt the plant had an oifeot on animals, as it was an 
unusual food for them. It was only in the case of experiments on human beings that 
at all reliable results hod been obtained, and these latter were to him unsatialootory. 

8. Some Bemarks on Dr. Curl’s * Notes on Grasses and Fodder 
Plants, suitable for Introduction to New Zealand,* ” by Henry Blundell. 

▲BSTBAGT* 

The author paid a high compliment to Dr. Curl for bis work. He 
thought that though rye and clover were often selected as the best known 
grasses for the cultivator, the pasture grown from them is mixed with other 
grasses, owing to the difficulty of getting pure seed. Se||Wal grasses thus 
get root in the ground, and in course of time the pasture, tnough nominally 
of one or two varieties, is actually composed of many. The author thinks a 
variety of food for cattle is most beneficial, if not essential, and says the 
effect of their food is especially noticeable in dairy produce. In this country 
Phomiitm has a great influence in the flavour of milk, and is largely chewed 
by cattle, especially the lower end of the leaf. The author has known acres 
of swamp land to be cleared of Phormium by cattle tearing off the leaves* 
He says ** there is one exotic plant which I think is deserving of more 
than the passing notice it receives at Dr. Oorrs hands in his paper 
published in Vol. IX. of the Trsnaaotions. I allude to the burnet, 
which grows luxuriantly in swampy soil, and thrives well in soil of 
a much drier description. Some of it was sown at the rear of the 
homest^, on a run where it throve wonderfully, but never spread^ 
for the simple reason that the sheep never gave it the chance, for though 
naturally wHd and timid they would b»ste a good deal to get a taste of the 
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bnmet. Having grown some in a garden, 1 was anxious to introduce it 
among the native grasses in a low-lying paddock, which had never been 
ploughed, and was never likely to bo, on account of the floods which peri- 
odically submerged it, and with that object I transplanted a few roots to 
different spots, and also sowed some of the seed in small patches, which 
were carefully marked. The roots struck readily, and the seed soon sprang 
up, and 1 congratulated myself on the success attending the experiment ; 
but I failed of my object in substituting burnet for inferior plants through 
the sheep feeding it down close to the ground so that it could not seed. 
Tlie author concludes with a suggestion to the Society to publish a pamph- 
let on such exotic grasses as have been proved suitable for specifled soils 
and climates. 

Mr. Travers remarked that Mr. Blundell could get a great deal of the information he 
mentioned as to grasses, etc., from the catalogues published in England. What we 
wanted here was the feeding value of grasses and charaotcr of soil. As to the disap- 
pearance of flax, he considered that the opening up of the swamps where it grows, by 
cattle, and the introduction of other plants, did more to make it disappear than merely 
the oatUa eating it. It was, no doubt, eaten for the pleasant bitter it contained. 

Mr. Kirk remarked that some confusion existed with regard to the bumet ; there are 
two plants weU known to agriculturists under the names of the greater and the lesser 
tmrnet respectively. The former flourishes best in cool and rather moist soils, the latter 
in those of a dry character ; and he had observed the latter in a naturalized condition 
near Oastle-rook and in other parts of the colony. Both plants are of great value. He 
considered the consolidation of the surface of swampy ground by cattle, and the conse- 
quent establishment of exotio weeds, to be more destructive to Phormium and other 
swamp plants than the direot injury caused by cattle in feeding, etc. He regretted that 
he could not agree with the author in his estimate of the value of Br. CurPs writings. 
BUs statements were for the most part wanting in the necessary data for testing their 
value. He trusted Hr. Onrl would furnish the results of the analysis to which he referred, 
with particulars as to the nature of soil in which the grasses were growing, course of 
culture, and quantity of food furnished by each, in precise terms, at some future time. 

Br. Newman agreed with Mr. Kirk that the information contained in Br. Currs 
pun on these subjects was scarcely full or complete enough to be of much practical 

Bhmdell, in x^ly« said he did not think it necessary for him to defend Dr. Curl 
Ha ItiU he was right in what he said about the disappearance of the Phormium, 

i, **KoteB on the Botany of Waiheke, Bangitoto, and other Islands, in 

Bauraki Gulf,’* by T. Kirk, F,L.S. {Traneactione, p. 444.) 

Mr. Travers said that it would be impossible not to remark the peculiar vegetation of 
Bangitoto as described by Mr, Kirk. The cause of the luxuriance of growth is no doubt 

to the moisture of the climate. 

Mr. Travers drew attention to a paper by Professor Houghton, of Dublin, on 
** Physical Geology,** lately published in Nature, which bore out certain remarks made in 
a, paper on the same subject written by him (Mr. Travers) last year, and published in 
Ycd K. cl the Tvans^ions. 
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Sixth Mbetino, dth November^ 1878, 

John Oarrutliers, M. Inst. O.E., Vice-president, in the Chair. 

Dr. W. L* BuUer, C.M.G., was chosen to vote in the elootion of the Board of 
Governors for the ensuing year, in aooordanoe with clause 7 of ** The New Zealand Insti- 
tute Act.’’ 

The nomination for the election of honorary members of the New Zealand Institute 
was made in accordance with statute IT. 

1. **An Account of Improvements on Miramar Feniusola,'' by J. C. 
Crawford, F.G.S. 

ABSTRACT. 

The author stated that in 1640 the Peninsula was covered by a thick 
vegetation of fern, Bax, toitoi, and shrubs, a few patches of bush being stUl 
on the ground. Burnham Water was then a sheet of water about 200 acres 
in extent. 

In 1840 he decided to drain Burnham Water, and in 1847 accepted a 
tender to drive a tunnel through the ridge between Evans Bay and the 
Lagoon, sinoe any drain made towards Lyall Bay would have been liable to 
be choked by blown sands during southerly weather. When the tunnel was 
completed drains were cut through the swamp. 

The land when drained was very sour at first, and the sandy parts 
required time to gather vegetation before further operations could be carried 
on to advantage ; but as the drainage proceeded, grass-seed was sown, and 
a good sward has now been obtained in most places. Ho estimates the cost 
of drainage, from first to last, at £3,000. 

With regard to fixing the sands, the author states that he sowed seeds of 
Ammophila arundinacea and Fdynius arenariua^ and for several years believed 
the experiment to have been a failure ; he, however, eventually found a 
few plants of Ammophila, and by continual planting succeeded in fixing a 
good deal of the sand. Ue states that the Elymue which he sowed was a 
failure, but that some plants subsequently procured were in some rosp^ts 
superior to the Ammophila for fixing blown sands. HH 

Mr. Martin Chapman said that no doubt the drainage would in time be of gre^j^se, 
but at present he had noticed that in dry weather there was a thick deposit of salt oft the 
land. 

The Chairman remarked that several drainage schemes of a similar kind had been 
undertaken in New Zealand, but few had succeeded. He only hoped Mr. Crawford would 
be more fortunate. 

« Mr. Kirk considered that the information given regarding the fixing of the sand Would 
be most useful. Mr. Crawford had paid particular attention to the planting with a view 
to its «q>reading. If he could now sow wheat or some other plant between the grass a 
thick sward would in time form. He thought HbB salt deposit mentioned only ooomrred in 
that portion where the lake had been. He was of opiaioti that the work performed would 

bo 
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2. Further Contributions to the Ornithology of New Zealand/* by 
Walter L. Buller, Sc.D. {Tramactiom^ p. 806.) 

Br. Newtnan eaid he would like to be informed whether the New 55ealaud harrier was 
in the habit of catching fish. Dr. Biillor had referred to its repugnance to water; but he 
wished to state that in Hawke Bay District he had frequently found this hawk devouring 
large eels in the neighbourhood of the Bwamps. Others had observed the same, and it 
was evident that this bird, wliich was constantly hovering about the swamp vegetation, 
was in the habit of catching eels. As to the kingfisher, he was surprised to hear that 
Captain Hutton had over contended that this bird did not feed on fish. Everyone who 
had olwierved its habits would agree that it was most active in pursuit of small fish. 

Mr. Martin Chapman said that in regard to the kakas which perished in their 
pasaago across the Strait, ho believed it would he found that it was the lean-conditioned 
bird, and not the fat one, that succumbed. He iusianood the case of wild turkeys in 
Amerioa. They were known sometimes to cross rivers on the wing, and on these occa- 
sions the thin emaciated birds often fell into the water and wore drowned. As to the 
piscivorous habits of our kingfisher mentioned by Dr. Duller, he could aver from personal 
observation that the New Zealand bird was an undoubted llsh-hunter. Ho had actually 
seen one, after dropping a fish that it had captured, return and pick it up again. 

Dr. Duller, in reply, stated that the harrier, like many other birds, is very averse to 
wetting its plumage, and never hunts in the water. But, being a carrion- feeder, it may 
constantly be seen hovering over the soa-boach, and devouring the dead bodies of oast up 
fish, etc. Eels are known to travel considerable distances overland in search of new 
ponds, and during such migrations would, of course, bo exposed to the attacks of the 
hawk. He thought that the circumatanco mentioned By Dv. Newman might be accounted 
for in that manner, for the helpless eels on dry ground would bo very apt to fall a prey to 
this Gver-vigilant hawk. As to the kakas cast ashore in Golden Bay, bo could state on 
the authority of his informant that in every case the birds picked up were excessively fat, 
and it was a well-known fact that at certain seasons of the year the kakas booamo so 
incommoded with fat as to be scarcely capable of flight. A correspondent informed him 
that on one of these occasions he actually caught with his hands in the course of a single 
day eight of these over-fed kakas, as they were positively unable to fly at all. 

Dr. Newman said that his experience of eels was that they only travelled when their 
pools became dry, and in the district to which he referred the lagoons were always full of 
water, ^e thought one of the ipost interesting facts in Now Zealand ornithology, brought 
out in Dr. Buller’s papers, was the frequent recurrence of albinoes. Almost every species 
showed a tendency in some degree to albinism, and this was certainly a very remarkable 
and inexplicable thing. 

S. “ On Osotnoso as the Cause of the persistent Suspension of Clay in 
Water/* by W. Skey, Analyst to the Geological Survey Department. 
(Transactions f p, 486.) 

4. ** On the Nature and Cause of Tomlinson’s Cohesion Figures/* by 
W. Skey. {Transactions^ p. 400.) 

5. “On some New Zealand Aphroditm^ with Descriptions of supposed 
new Species/* by T. W. Kii‘k, Assistant in the Colonial Museum. {Trans- 
oMonSt 897.) 

Hr. Field wished to know whether the beautiful colours mentioned were preserved 
after death ; and the author stated that the specimens exhibited on the table would prove 
ihat thsgr were retained to a ^reat extent, 
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Dr. Bailer eiid that it wm gratifying to find ana of the membere taking np iltia 
branch of zoology, and he hoped the author would oontinae hie oaeful work. 

6. “ Notes and Suggestions on the Utilization of certain neglected New 
Zealand Timbers/’ by T. Kirk, F.L.S. (Transactions^ p. 468.) 

Mr. Field was glad that attention had been drawn to thia labjeot. Ha had been 
aSBurod by a French gentleman now preparing a work on the sabjeot, that a ready market 
could be found for these ornamental timbers in Paris. 

Mr. J. T. Thomson considered that great difficulty would be experienced in preserring 
our timbers. The settlers do not care about moving in the matter, and if dona at all it 
must be done by Government. It would, he thought, be difficult to utilize these timbers 
to the extent pointed out. He did not think the destruction to our forests was so great 
as was supposed ; the blue gum would in a great measure replace them. 

Dr. Buller gathered from the paper that what the author particularly wished to 
advocate was the establishment of a trade in ornamental timbers between New Zealand 
and Europe ; and from his experience he thought there would be no difficulty whatever 
in carrying this out. The conservation of the forests would follow as a matter of course. 

Mr. Knorpp stated that he had been enabled to bring these timbers prominently 
before the oontmental people, as he had exhibited a piece of work at the Paris Exhibition, 
made by Mr. Beufiert, of Auckland, and he understood that it had been so much admired 
that it had been awarded a medal. He had a considerable quantity of rewarewa and 
totara knots now in Wellington, which ho would gladly give up to anyone who would 
undertake to send them either to Paris or liondou as an experiment, and he would assist 
them in any way he could in openi^ up a trade in this direction* 

Mr. W. B. E. Brown asked if the white pine out fresh here, and sent away, would 
still be subject to the destructive insect ; and the author explained that he was of opinion 
that the insect only attacked white pine that was out out of season. Mr. Kirk further 
stated in reply that he did not think any amount of planting we could do should prevent 
us from«oonaorving our forests. There were no forests of blue gum that he knew of to 
make up for the destruction. No opposition on the part of settlers should prevent the 
forests being protected. It must be done sooner or later, and the sooner the better for 
aU concerned. 

The Chairman admitted that the destruction was great, but agreed with Mr. 
Thomson as to the difficulty of stopping it. An able report had been made on 
the subject by Captain Campbell-Walker, but nothing had come of it. If it were looked 
at as the property of the whole colony, then something might be done. He did not thhsk 
dry rot could be stopped, unless the timber were floated ; he found that answer in India. 
None of the plans for preserving timber mentioned would, he thought, be successlul, 
except the application of creosote, and that was too expensive. The beauty of New 
Zealand timber had been exaggerated. None of it could oompare with mahogany, walnut, 
and several others. He did not think so much of the kauri as others did. The hig^ rate 
ol intereet is against the establishment of a timber trade, as proposed, between this and 
other countries. 

The Chairxnan drew attention to casts of a Maori idol, procured from the natives in 
the Noriffi by Sir George Grey, which wae very interesting owing to its bearing suoh a 
reaemblanee to idbls foimd in other islands far from New Zealand. 

Mr. John Sebbell also explained the working of a gas-lamp which he had ecsuktriieled 
witb^a vietr W enabUim mrifiom temimtm to be k^ 

The lamp in qBestkm had been prepared for the olookraom at the Obasevatmp. 
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J* Carmtbers, M. Inst. O.E., Vice-president, in the chair* 

1. “ On the Cleansing of Tbwns,** by J. Turnbull Thomson, C.E., 
F.B.G.S., F.B.S.S.A., Surveyor-General of New Zealand. (Traneactione^ 

p. 88.) 

Hr. Fiold thought that oredit wag duo to Mr. Thomson for bringing before the New 
Zealand publio in a oonohie and handy form the opinions of Sir John Bazalgette and 
other eminent English engineers. He regretted, however, that the Survoyor-General had 
not made any aUuaion to the sewage farm and irrigation works of Bedford, a town 
which in point of size as woU as in many other partioulars closely resembled the 
City of Wellington. As was well known, Mr. Climie had, in his report, recommended 
that the sewage of the whole city should be discharged on the low land at the south-west 
comer of Evans Bay. Mr. Clark also had, in general terms, agreed in this opinion. But 
vanoos objections were raised, and hitherto nothing had been done. He remembered, 
when he was last in Bedford, in the autumn of 1676, carefully going over the sewage 
torn, and being much pleased with the excellent system of drainage in that town. 
Previous to the year 1868 the beautiful river Ouse had been poisoned by imperfect drains ; 
but for the last eight or nine years a complete system of water, sewerage, and irrigation 
works had been in existence, with highly satisfactory results. Through the centre of the 
town ran one main sewer, receiving in its course the discharge of the lateral drains, and 
emptying the whole into a tank 17 feet deep, from which it was pumped up and distributed 
by pipes over the irrigation farm. This farm of 180 acres was rented by the Corporation 
at the high rate of £1,000 (about) per annum, but this charge was more than repaid by 
the produce, which, on the lowest average, would seU at more than £1,500, in addition 
to which some graas land was sublet for £200, thus bringing the total annual receipts to 
£1,700 odd. Italian rye grass and roots of various descriptions formed the principal 
orops, and grew with a remarkable luxuriance. As to what had been said with regard to 
the stench arising from sewage farms, he could from personal observation assert that Mr. 
Thomson was entirely mistaken, and that, except in very rare instances, no offensive 
odour could at any time be detected. 

Mr. O'Neill considered the paper a very valuable one, but hoped there would be an 
o^iortunity afforded of renewing the discussion ; the subject was a very wide one, and 
he was not prepared to enter upon it on the present occasion. 

War. Newman said that very little real progress had been made in tlie last ten yem 
in our scaitary knowledge* A great deal was talked and written about the subject, but 
no fresh light had been thrown on the matter for some years past. He thought the 
•ohjeol was talked threadbare. All our experience had taught us was that there wese 
only two systems-— the wet and the dry. In the Sahara and similar districts the wet 
system was impossible, but where, as in Wellington, there was abundance of water and 
good outlet, there was no question but that the only way was to cast it into the sea. A 
sewage farm had never yet been made to pay. It was a great error to suppose that 
sewage was very profitable ; it was really almost valueless, and the products of precipi- 
tation not worth the cost of oarting. Food, such as bread and meat, etc., if btiried, might 
aid the growth of sirawbeiries and melons, but If eaten and passed through that 
laboratory, the human stomach, it became disintegrated, chemically changed, and the 
sewage waa almost worthless. One modem improvement was the use of oemsnt pipes 
inetei4 of eartbenware pipes. 
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Mr. J. P. Maxwell aaked if the eott of the sewage farm at Croydovit which was stated 
to be about £1,000 per annum, included interest on the outlay incurred in carrying out the 
drainage of the town ? He thought it did not, but that it was in addition to interest. 
It was important to make this doubtful point clear. The table attached to the paper 
gave the cost of irrigation at Banbury, a town of 12,000 inhabitants, at about £150 
per annum. This of course could not include interest. 

The Hon, Mr. Waterhouse thought Mr. Thomson’s paper of great value. In spite of 
Dr. Newman’s remarks, he believed the time was not far distant when people would look 
back with surprise at the -present extravagant and wasteful system of dealing with 
sewage. He thought the chief objection to sewage farms was the small scale on which 
they were managed. Not being large enough, they very soon became manure sick,’* and 
consequently proved a failure. 

The Chairman said he thought it could not be said there were two systems of sewage, 
the wet and the dry. There is a certain quantity of water brought into a town clean, and 
nearly the same quantity goes away foul ; it is necessary to have a system of sewers to 
earry it. As the water-closet ejecta only constitute one per cent, of the nastiness of 
sewage, there is no advantage in having a separate dry system for the sake of it, and if 
there is one it does not lessen the need of having a wot system too. All the dry systems are 
objectionable on account of smells, and should be as much as possible avoided. The 
value of sewage for agricultural purposes was nearly nil, and none of tbe chemical pro- 
cesses, and not even tho irrigation process, could get what there was out of it. The 
effluent water was quite as valuable as the sewage itself. He therefore recommended when 
possible to throw sewage into the sea. As regards the sewage of Wellington, he thought it 
would be waste of money to incur great expense in taking it to the sea, as it would not 
create a sensible nuisance in the harbour. 

Mr. J. T. Thomson, in reply, stated that the subject could not be done with, but 
would call for continuous attention. With regard to excreta as a manure be could bring 
forward 17 years’ experience in support of its value, as he had seen it used and appUed by 
the Chinese in Eastern Asia. He could not agree that no improvement had taken place 
during these last ten years in sanitary science, the better condition of cities being the 
proof to the controxy. He had indicated where the separate systems were applicable, 
and held a different estimate of the value of the labours of the Olasgow deputa- 
tion to what one of the speakers did. Even that gentleman had supported their dadue* 
iions in reference to the utilization of sewage. The evidence was that the poorer classes 
of Europe could not be brought to use the water system; it ocnld therefore n4M>e 
universal. At Crossness he found the water of the Thames very fllthy. He agreed with 
Mr. Carrutbors in Ins report as to the outfalls for Wellington, viz., that they should be at 
points in the harbour not over one mile from the outskirts. But in his paper he purposely 
avoided bringing in local topics, as tending to deteriorate from an unbiassed position* 

Eighth Meeting, llih Januat-y, 1879. 

A. K. Newman, M.B., Vice-president, in the chair. 

Nmtf Mmbm. — J. Brown, W. Prance, G. J. Binns, George Ashcroft. 

1. ** List of Plants collected in the District of Okarita, Westland,’* by 
A« Qamilton. (Tramactiom, p. 485.) 

2. ^^Noteg (m Mr. Hamilton’s OoUeotion of Okarita PlaniSi” by T. Eirk| 
PJ[j«S* {Tran$action*f p. 489.) 
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8. “ Note on a curious Duplication of Tusks in the common wild Pig 
(Sue scrofajy** by A. Hamilton. 

My attention was drawn the other day to a curious jaw, with double 
tusks, of a pig that had been killed at the Waipapa Creek, near Mohaka. 
As will be soon by the accompanying sketch the development has not been 
symmetrical, tlio two tusks on the left side being of normal shape, and 
measuring from tip to insertion, three inches, and total length seven and 
three*quarter inches. 

On the right side the lower tusk is only two inches from point to 
insertion, but the basal portion has boon displaced and turned inwards by a 
most peculiarly shaped tusk, which turns inwards and upwards till the 
point is as far as the central line of jaw. The end has been worn down to 
the shax^o of a finger nail by the roof of the mouth, and, judging by the 
rounded surface of the incision, tho animal must have been unable to close 
its mouth properly. 

Unfortunately the upper jaw was not preserved ; it must have been 
curious, as the lower molars are very irregular and worn entirely on the 
inner side. 

There is a small supplementary tooth under tho second incisor on the 
right side. 

Dr. Newman thought more notice should he taken of such monstrosities. Evolution 
taught us that such monstrosities were nearly all revorsinns to some old type, showed the 
ancestry of the animal, e.p., children who breathed through their necks, branchial clefts, 
like their amphibious ancestors. Everyone at a certain time of life had two sets of 
teeth in his or her jaw, and one specimen in the Hunterian museum had three sets. 
One odd, useless structure had never been explained, viz., the com on the inside of a 
horse's forelegs. 

Mr. T. Kirk pointed out that the monstrosity described by Mr. Hamilton was an 
initanee of duplication combined with distortion, and could hardly be explained by tho 
supposition that it was an instance of reversion to a remote ancestral type — a theory 
which was now being pushed to extreme lengths. 

^ 4. “ 0» the Export of Fungus from New Zealand," by T. Kirk, F.L.S. 
(Transactions^ p. 454.) 

5. ** Description of a new Bpecies of Lycopodium^' by T. Kixk^ F»L«S« 
(Tramaciionst p« 456.) 

6. Description of a new Species of Hymenophyllum," by T. Kirk, F.L.S* 
(Transactions f p. 457.) 

Specimens illustrating these papers were exhibited. 

7. ** Note on Mr. Howard Saunders’ Beview of the Larina or Gulls,** 
by W. L. BttUer, C.M.G. (Transactions, p. 859.) 

B. “ Notes on a now Species of Pomaderris (P. tainuij,** by Dr. Hector. 
(TransactumSf p. 428.) 
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Mr. Xirk ipoka of the diioovery M bcdag of greet intei^, but wee inoUned to beUeire 
the pleat wotad prove identioel with en Aaetreliea speeiee, aotwitheteadiag ite lerger 
else. In other perts of New Zeelend the aetivee bed traditions thet oerteia trees were 
the peddles or canoe poles which had been fixed in the ground on landing, end had 
taken root ; end as the genus Pifmaderri$ was restricted to Australia end New Zeeland, 
he feared thet we could not expect to find the plant discovered by Pr. Hector in other 
eotmtries. 

Mr. Buchanan thought that if the plant was a new species we were as much in the 
dark as ever, and that if it proved to be identical with the Australian species, it would 
upset many pet theories with respect to the ** Whence of the Maori.** 

9. Notes on some New Zealand Crustaceans, ** by T. W. Kirk, Assistant 
in the Colonial Museum. {Transactionaf p. 401.) 

10. ** Desoription of a new Species of Celmiaia,'* by J. Buchanan, F.L.S. 
(Tran$aciions, p. 427.) 

11. ** On the Fossil Flora of New Zealand," by Dr. Hector, Director of 
the Oeologioal Survey. 

ABSTBAOT. 

This paper gave a prodromus of a work on the fossil flora of New Zea- 
land, containing descriptions and figures of about a hundred species. The 
earliest traces of plants found in the New Zealand rocks are in the upper 
Silurian formation, but these and also the plant remains found in tiie 
Devonian and lower Carhoniferoue strata are very obscure, and no structural 
features have yet been identified. ^ 

The earliest recognized forxns are Ghuopterie and Schieoneura, which 
occur about the middle of the Kaihiku formation, overlying marine fossils 
that have a mixed Carboniferous and Permian facies. 

In the Wairoa formation of Triassic age, fragmentary plant remains are 
abundant. Dammara occurs, the wood having been identified from its 
peculiar structure by Prof. Unger''* ; also, fronds that are laimaito—Zamitee 
and Neuropterii, 

The next horizon with plants is in the Flag Hill series, which is j&e 
lower of the three divisions of the Jurassic, and the following forms indi^te 
an extenaion of the Indian flora of the same period far into southern 
britudes. Macratanopterie lata^ PdUeommia mtUaurienie^ OUandridum vUuUumt 
var., Alethopterie (two species), Peoopteru (three species), Nsuroptarie etrkta, 
Campioptem wvm-xeideMdia^ CyeadUea^ and Echinoetrobue, A dosely^allied 
flora to this re^appears in the Mataura series, which is the u^er member 
of the Jurassio formation. 

The Neooomian strata (or Amuri series) which are so rich in the remains 
of fossfl reptilim are interesting from their affording the earliest specimene 
of a true Dieotyledonoue leaf» associated with the foliage of Dammara and 
Araucari^» 


Hoobststtcr’s New Zsstsad, p $ 7 * 
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In tho Cretaceous formation occur the great coal deposits in New Zea- 
land. Tlio associated flora, wliich is very rich in forms, has a large 
preponderance of Dicotyledonous plants some of which have been referred to 
generic representatives of the existing flora of this country, forty different 
species being distinguished. 

The upper Cretaceous and Eocene formations (Cretaceo-tertiary) are 
blended and continuous in sequence and altogether of marine origin ; but in 
some districts the sections are incomplete in tlieir lower sub-divisions, and 
the coal series, if present, is overlaid immediately by one of the upper 
Bub-divisions, indicating a probable continuity of land surface in some parts 
of the area throughout the entire period. 

In tlie Miocene there is again evidence of wide-spread land surfaces in 
the South Island, at the base of the great gravel deposits that represent all 
the subsequent formations in that area ; but in the North Island the 
Miocene and lower Pliooene formations are marine, the upper Pliocene 
being a lignitilcrous series, associated with pumice sands. Tlie flora of the 
tertiary period is badly presented, and the collections are scanty ; but as far 
as yet studied, it bears a very close affinity to the recent flora of the 
country. 

12. ** On the Fossil Brachwpoda of New Zealand,” by Dr. Hector. 

ABSTRACT, 

The lower, secondary, and upper Paiaeozoio formations of New Zealand, 
afford a remarkable abundance of Bracliiopoda belonging to the family 
Spiri/cndcBf and the examination of them has led to the discovery of several 
forms, possessing characters hitherto undescribed, and has, besides, proved 
that several well-known genera have a much greater vertical range than has 
hitherto been assigned to them. 

Thus the peculiar sub-genus of Torebratula represented by the tyxhcal 
Epithyrie elougata, which has previously been recorded only from Permian 
Carboniferous strata, is abundant in the Liassic (Bastion) series, and 
extends downwards to the upper Silmian formation. 

In dealing with those SpiiiferidsB distinguished by the possession of a 
punctate shell structure and a strong mesial septum in the ventral valvp, it 
has been found convenient to restrict the genus Spiriferina to the middle 
secondary forms, having rounded cardinal angles, and a moderately extended 
binge-line as in Spirifaina walcotij and S, roetraUie^ while Professor Konig’s 
name of Trigonotteta has been revived for the Permian species, in which 
the hinge-line is greatly produced, and forms acute processes, as the New 
Zealand forms clearly support tlie generic distinctions relied on in Professor 
Eing't monograph on the Permian Fossils of England. Thus, while the 
general form is that of Spirifera^ the shell shows u disiinotly punctate 
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structure, and the internal casts show that a strong septum divided the 
prominent ventral beak into two cavities. 

A third form related to Spiriferina in having a punctate shell-structure, 
differs so essentially as ter require separation as a genus, to which the 
name RastcUigera has been applied, from the peculiar character of the 
hinge-lino, which is enormously long in proportion to the height of 
the shell, and along the hinge-margin both valves are minutely denti- 
culate, with rake-like teeth that appeared to interlock. The proper 
dental processes are only feebly developed, if not altogether absent, 
and both valves are nearly equally convex. The genus Rastelligera, of 
which there are several species, is limited to the Wairoa series (Triassic), 
and tlie Otapiri series (Rha3tic). 

The next form, which is like Spiriferina in general outline, although 
in different species it varies greatly in the extension of the hingo-line, 
has a marked peculiarity in the arrangement of the dental plates, 
which spring from the sides of the mesial septum, so that a horizontal 
section of the beak, or the fissures seen in the natural internal cast, show 
the interior processes to have been arranged like the Greek character 
from which the name Psioidea has been given to the genus. Some of 
the species are remarkable for the great development of a concave triangular 
area, overhung by a strongly projecting dorsal umbo. This genus has been 
discovered in the Silurian formation, and finally disappears in the upper 
part of the Bha)tio beds. 

Besides the above, which are all allied to Spiriferina^ true forms of 
Athyrie (Spirigera) are not uncommon from the Triassic formation down- 
wards ; but in the same formation, and in the overlying Bhastic (Otapiri) 
series, AthyrU is only represented by an allied genus, having also a 
lamencllate shell- structure, but possessing characters that have required 
its separation under tho generic name of Clavigera» 

This form agrees with Athyris in having the ventral beak foraminate 
and in the apices of the spire-cones being central and directed to the 
middle of the lateral margins, and not to the cardinal angles as in 
Spirifera. But it differs in the possession of a distinct area and fissure 
under the beak, and a long, straight hinge-line, in which respect it 
resembles the Spirfera. Its most obvious peculiarity is that both valves 
are almost equally convex, and that both are sulcate in the median line, 
and that botih a foramen and a fissure are present in the ventral valve, which 
is a most exceptional character among Spitiferida. The name has been 
given on account of the strong stud-shaped cardinal boss, which in the 
oast gives rise to a singular hood-like process, owing to the matrix that 
lodged between the interior surface of the dental-plates and the boss having 
been preserved after the shell has weathered out. 
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The genus Spiri/era proper is met with in the lower Carboniferous 
(Maitai) series and downwards, but its desorii)tion does not fall within the 
scope of this paper. 

These two papers will appear in full in the reports of the Geological Survey Depart* 
xnent, now in the press, 

18. “ Catalogue of the hitherto-described Worms of New Zealand/’ by 
Professor F. W. Hutton, C.M.Z.S. (Transactions, p. 814.) 


Aitnual Genebal Meeting. Ist March, 1879. 

T. Kirk, F.L.S., President, in the chair. 

Minutes of last Annual General Meeting read and confirmed. 

New Members, — ^D. M. Luckio, G. Bectbam, M.H.li., W. Kemp, M.B.C.S., 
W. H. Triggs. 

ABSTBACT BEPOBT OF COUNCIL. 

During the year nine general meetings wore held, at which 43 papers were read. 

Two conversaziones were held, at each of which about 400 visitors wore present, and 
the Oounoil acknowledge the assistance of many gentlemen who lent objects of interest, 
and egpeoially the Governors and Manager of the Now Zealand Institute for lending the 
eolonial museum. 

The total number of members is 252, of whom 81 were elected during the year. 

Eighty volumes have been added to the library. 

It is with regret that the Council record the death of Mr. W. Lyon, F.G.S., and Mr. 
John Eobbell, both very old and valued members of the society. The late Mr. Lyou 
eontributed largely to the library by donations, and until lately took an active part in the 
work of the sooioty. The late Mr. J. Kebbell has been a frequent exhibitor of ingenious 
adaptations of soientifio apparatus, and during the past year brought before the members 
several modifications of the telephone and microphone, and on excellent arrangement for 
regulating the temperature of astronomical observatories. 

The statement of accounts showed that the total receipts* of the year were £314 7s. 2d., 
and that there is a balance in hand of £108 fis. 9d., while a sum of £35 ITs. Cd. (being one* 
sixth of 4he nett income) has been handed to the Now Zealand Institute in compliance 
with the statute. 

Klbotion of Offickbb FOB 1879. — President — A. K. Newman, M.B., 
M.B.O.P. ; Vice-presidmU — Dr. Hector, Martin Chapman ; Council — W. L. 
Buller, C.M.G., So.D., etc., C. B. Marten, F. W. Franklond, S. H. Gox, 
F.C.S,, P.G.S., Hon* G. Bandall Johnson, W. T. L. Travers, F.G.S., 
T. Kirk, F.L.S. ; Auditor — Arthur Baker ; Secretary and Treasurer — B. B. 
Gore. 

Tke retiring President then delivered the following Anniversary 

ADPBEBS. 

It is expected that your President, on the expiry of his term of office, 
jhall lay before you some account of the soientifio work effected by the 
members of the society during the past year. Unhappily, circumstances, 
pver which 1 had no control, prevented my attendance at several meetings, 
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so tbut I am not in a position even to form an opinion on several papers. 
Moreover, amongst the titles of those papers, simply taken as read, are one 
or two which doubtless belong to the most valuable portion of the year’s 
work. I refer more porticiiloily to those on Fossil Brachiopoda, and on 
the Fossil Botany of New Zealand, by the Director of the Geological Survey 
Department ; for these and other reasons I aliall request your permission to 
depai-t from the usual course, and to occupy a portion of the evening with a 
few remarks on a single subject — the connection between the Floras of 
New Zealand and Australia. 

On the Relationship between the Floras of New Zealand and Australia, 

The vast difference between the area of these two countries necessarily 
involves a groat disproportion between the number of species in their 
respective floras, so that no great amount of surprise is exi>crionccd on 
finding the attention at first arrested by the series of strong contrasts which 
they present rather than by prominent proofs of affinity. Nearly tlireo- 
fourths of the Australian forest consists of Eucalypti^ of which there are 
fully 140 species, comprising the loftiest trees in the world, but the genus 
is not even represented in New Zealand. Again, 600 species of Pi'oteaoeous 
plants, Banksia^ Grevillea^ Ilakeay Isopoyon^ Persoonia etc., impart e pecu- 
liar character to the scenery of many Australian districts, but only two 
species of the order ore known in New Zealand. Australia possesses nearly 
1,000 species of Lcguminosie, which contribute largely to the physiognomical 
character of its landscapes, or add to its floral beauty. New Zealand has 
only some thirteen species, none of which are important. On the other 
hand, the characteristic genera of the New Zealand flora are either absent 
or but sparingly represented iu Australia, so that they do not form pro- 
l^ent ffiatures in its flora. The extensive forests of Nesodaphne, Fague^ 
a»d Podccarpus, so characteristic of this colony, are rarely met with in 
Australia, and none of the species are identical. Coprowia, which forms so 
large a portion of the undergrowtli throughout the colony, and comprises 
some twenty-five species, is but sparingly represented in Australia, where 
the genus is limited to five species, its place there being partly occupied by 
Opercularia, Dacrydium, whi<di is more highly developed in New Zealand 
than iu any other country, and ranges from the sea-level to the extreme 
limit of ligneous vegetation, is restricted to a single species in Australia, the 
famous Huon pine of Tasmania. Celmieia, a remarkable genus of Asters 
comprising some thirty species, distributed from the North Gape to the 
Bluff, and ascending from the sea-level to tlio highest limits of vegetable 
growth, is represented in Australia by a single species common to both 
cotintriee. MetrodderoSy which, in one form or o^her, is m importetnt ISsetor 
in all forest vegetatum, is limited to a single wfemtu of no great impovtenee 
in Atistridia^ 
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This contrast might be carried much farther, but my object is to show 
the relationship between the two floras rather than their dissimilarity. Before 
proceeding with this subject, liowcvcr, it will be convenient to state two 
facts which it is desirable to keep in mind. The supoiiicial area of New 
Zealand is rather less than 100,000 square miles ; that of Australia, in- 
cluding Tasmania, is upwards of fl,000,0(K) square miles. No part of New 
Zealand extends north of the thirty -fourth parallel of latitude, while fully 
two-fifths of Australia are witliin tlio troj^ic of Capricorn. Further, it 
cannot bo doubted that a much larger proportion of new species remains to 
be added to the flora of Australia than to that of Ncav Zealand, and it is 
chiefly among the species yet to he discovered in this colony that wo must 
expect to And fm*ther indications of an ancient connection between the two 
floras. 

Both assemblages of plants now under consideration have one broad 
feature in common. The great majority of species in each is endemic, and 
consists of plants that have originated witliin the geogra])hical limits of 
either New Zealand or Australia, as the case may be ; but notwithstanding 
this there is a direct relationship between them. Not only are many plants 
common to both, but others jilontiful in one country arc represented by 
closely- allied spocies in the other. 

The number of species known to bo common to both countries is — Dico- 
tyledons, 148, belonging to 92 genera; Monocotyledons, 95, belonging to 60 
genera ; Filicales, 87, under 80 genera. Of these 120 species are not loiown 
to occur elsewhere. 

If, however, we look at the total number of genera common to both 
countries, we shall see that the relationship is much closer than it appears 
to bo from a aimplo consideration of the number of species common to both. 
Hero we find ; — 

Dicotyledons. Houocotylodons. FllioiUc.. 

Gener* .. 109 .. 76 .. 33 

So that in addition to the IBl genera containing species common to both 
countries, there are 96 genera represented in each country by different 
le^oles. Leaving the Filicales out of consideration for the pi'esent, nearly 
five-sixths of the Phssnogamio genera of New Zealand are common to both 
countries* 1 do not at present draw attention to tliose genera in one 
country which take the place of closely-allied genera in the other, but will 
aimply state that all the natural orders represented in the New Zealand flora 
•re also r^resented in Australia, with the exception of Conariea and 
ChhranihmtdB. 

It would, however, as was long since pointed out by Sir Joseph Hooker, 
ha wrong to infer from this that the flora of this colony is little more tlian 
bom .that of Australia, since there is no other instance in which 
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two contiguous countries exhibit such wide differences between their respec- 
tive floras. Many of the characteristic genera of Austmlia are represented 
in Now Zealand by one, or perhaps two, species common to both countries^ 
but not found elsewhere ; but exactly tlie same phenomenon is exhibited in 
Australia by characteristic New Zealand genera. Amongst the former may 
be named Poimderria eUiptica^ Leucopogon richeiy J^eptospermum scoparium^ 
Poranthera mkrophplla ; amongst the latter Coprosma pumila^ Celmisia longi- 
folia, Senecio lautus, Pimelea longifolia. It is evident, therefore, that a 
portion of the Australian flora has been derived directly from this country. 

It will be ad\i3able to indicate tlie chief points of interest connected 
with the species and genera common to both countries without going into 
detail to any great extent. 

llanunculacecB. — Clematis is common to both countries, but the species of 
each are endemic. In Myosurus, a genus of two species, it is worthy of note 
that the European form is found in Australia ; the American form in New 
Zealand. liamotculns is represented by twenty-six species in New Zealand 
and eleven in Australia, of which five are common to both countries. Throe 
of these are not found elsewhere. Caltha is represented by a single endemic 
species in each country. The larger order Cruciferce which is sparingly 
represented in this colony, contains throe species common to both countries, 
but of wide distribution, and a foui’th not found elsewhere. One of our 
violets extends to Tasmania, and Hymsnanthera is represented by a single 
species in each country, Pittosporeas, an order of which all the genera, 
except Plttosponnn, are restricted to Australia, is represented in New Zea- 
land by sixteen species of Pittosporum, all of which are endemic. Caryopbylleis 
comprises three genera and four species common to both countries. In 
Malvacese, Plagianthiia is restricted to these countries, hut has no species 
common to both. Both countries possess two species of HiUacuM of wide 
distribution. 

In Linese, Limm marginate is the only common species, and does not 
occur elsewhere. Geraniacea has three species of Ue> anium^ one of Pdar* 
gonium and two of < ijcalis, common to both countries. In Butaceas all our 
species are endemic, but belong to Australian genera. Meliaceie is repre- 
sented in both countries by a single endemic species of Dysoaylum, and 
Olaoinees by one of Pennantia, 

In Bhamneae, PomaderrU, a genus restricted to Australia and New 
Zealand, and specially abundant in cool regions of the former, is represented 
here by five species, three of which are common to both countries* DUcaria 
has a single species in each country. Of Sapindacefe only a single species 
of Dodomsa is common to botli countries* The genus is more largely 
developed in Australia than elsewhere, but the New Zealand speoies'ie tbe 
must wbiely distributed of alh 
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tiooldng at tlie points of contact between the two floras afforded by 
Leguminosse alone, the relationship appears but slender. This order, 
which stands second only to CompositfB amongst flowering plants in the 
number of species it contains, includes more than one-eiglith of the 
Phanerogamia of Australia, whore it comprises nearly as many species as 
are found in the entire Phanerogamic flora of Now Zealand ; yet, amongst 
the thousand Australian forms not one is common to both countries, a fact 
which is the more remarkable as the seeds of most plants of tliis order 
suffer less than others when drifted by marine currents. Tho seeds of 
Eiitada scandeits are drifted from the shores of Northern Australia to the 
coast of New Zealand, and have been picked up even on the East Coast as 
far south as Tauranga. It is certainly matter for remark tliat no sea-borne 
seeds of Acacia or other large Australian genera appear to have geiminaied 
on tlie New Zealand coasts. 

Three genera of this order, however, are common to both countries, and 
tho first two are not found elsewhere. CUnnthus^ of which a single species 
is endemic in the extreme northern portion of New Zealand, and another in 
Australia, tho first being a glabrous undershrub, tho second a pilose herb. 
StvainMoniaf which is represented here by a single species confined to tho 
Southern Alps, and by numerous species in Australia. Sojfhora has two 
species in Australia and another in this colony, but belonging to a different 
section of tho genus. Carmichalla and Nnionparliimy the only additional 
genera in New Zealand, are endemic, and have no near allies in Australia. 

Both countries are characterized by a great paucity of Rosacere. In 
New Zealand we find four genera and tbirteou species ; in Australia, seven 
genera and seventoon species ; four genera and four species being common 
to both. 

In Baxifrageo), tho relationship is generic only. Quhuinia and Ackama 
not being found elsewhere, and WeiH??iannia having a wider distribution. 

Droaera is largely developed in Australia, where it comprises forty-one 
species, five of which extend to Now Zealand, but with tho possible excep- 
tion of D, apatkulaia^ are not found in other countries. In Halorageta, four 
genera and eight species are common to both countries. 

Myrtaceee ranks next to Leguminosa^, in tho extent to which it imparts 
a peculiar character to the Australian flora, but has only a single species 
common to botli countries. Metroavderos^ Myrtua^ and Euyenia are repre- 
sented by different species in each country. 

Epilobwm, a genus developed in New Zealand to a remarkable extent, 
lias six species common to both countries, four of which are not known to 
occur elsewhere. 

Of umbelliferous plants, eight genera and six species are common to 
boihi countries* The trimorphio araliads of New Zealand have nothing to 
^present them in Australia. 
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Copwtrm, wliich forme so large a portion of the ahmbby vegetation of 
this colony is but sparingly represented in Australia, two species are 
common to both countries, one of them however only occurring in Lord 
Howe's Island, on the Australian side. A species of Kerttra is common to 
both countries. 

CompositiSf the largest order of Phanogams^ is less developed in Australia 
than might be expected ; it comprises over five hundred species ; in New 
Zealand it contains one hundred and fifty- five — nineteen genera and twenty 
species only are common to both countries ; one-third of those are plants of 
wide distribution, and ten are not found elsewhere. Celmisia, a fine genus 
of mountain asters containing about thirty species, is restricted to New 
Zealand, witli the exception of C. lomn/oUa, which extends to the Australian 
mountains. Olearia^ another large genus restricted to Australia and New 
Zealand, contains sixty-five species in the former country, and nearly thiity 
in the latter, but no form is common to both. Brachycome is restricted to 
these countries, but has no common species, and is most highly developed 
in Australia. The important genus Senedo^ which is largely developed in 
both countries, has only one common species. 

The remarkable Australian genus StyUdiim is not represented in New 
Zealand. Donatia nova-zealandia is common to both countries, and Fontera 
is represented in each by endemic species. 

Of Heaths and Epacrids, eight genera and seven species, none of which 
are found elsewhere, arc common to both countries. 

A single olive is found in Australia, but does not belong to the section of 
the genus which comprises the New Zealand species. 

* Of ScrophularineflB, Australia has thirty genera and over one hundred 
species. New Zealand has ten genera and sixty species, eight genera and 
nine species being common to both countries, but not found elsewhere. 
Veronica is represented by fifteen species in Australia, and forty-eight 
here ; one of the Australian species belongs to the section with appressed 
imbricating leaves. 

Nesodaphne^ which enters so largely into the composition of the northern 
forests in this colony, is represented in tropical Australia by a single endemie 
species. 

Tetranthera, Atheroaperma and Hedyearyat are represented in both conn« 
tries, but have no common species. 

Froteaoesa stand next to Myrtacem with regard to their influence on the 
Australian flora ; but of the six hundred species known to occur there, not 

* 1 should perhaps meuiiou the recent discovery in this colony of Liparophyllum, a 

moaotyplo genus of Menyanthea^ hitherto supposed to be restricted to alpine lakes in 
TEtMSMsnia^ i d taiifi e atiNDo rests at presstit upon froitsd speohiisits only; 
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one is indigenous to New Zealand, which, however, possesses two endemic 
species, one re]presenting the nucumentaceous section of the order, the other 
the foUiculaceouB section ; the former belongs to Pemtoonia, a genus largely 
developed in Australia, but not known elsewhere ; the latter to Knightian of 
which one other species is known in Now Caledonia. The large genus 
Pimelea, restricted to Now Zealand and Australia, comprises nearly seventy 
species in the latter country aud ten in the former, but except P, Umgifolia^ 
which extends from this colony to Lord Howe’s Island on the Australian 
coast, no species is common to both floras. 

FaguSf which forms so largo a part of the mountain forests in New 
Zealand, is represented in Australia by three species, all of which are 
endemic. 

In Coniferaa there is no species common to both countries ; the common 
genera Dammara, Podocarpm^ Phylhcladiis, and Daciydium ; except Podocar- 
pus, each is represented by a single genus in Australia, but Phyllocladus and 
Dacrydium are especially characteristic of Now Zealand, the first having 
three species, one or other of which is found scattered throughout the colony 
except in the driest districts ; the otlicr contains seven species, some of 
which occur in all districts. In this, as in many similar cases, the Australian 
flora has been influenced by that of Now Zealand rather than the reverse. 

A much larger proportion of Monocotyledons is common to both countries, 
chiefly owing to the wide distribution of many species of Cyporacese aud 
Graminess. 

In Orchidaoeee tlierc is a close generic relationship, no fewer than sixteen 
genera being common to both countries, but not more than six species, two 
alone of which are found elsewhere ; the restricted distribution of the species 
of this order is strongly marked all over the world. 

Astelia, a liliaceous genus largely developed in New Zealand, is repre- 
sented in Australia by a single endemic species. Juncese has eight speoios 
common to both countries, six of which ore found nowhere else. 

Twelve genera of OyperaoeiB, and thirty-two species, are common to both 
floras ; many of the species exhibit a wide distribution, and not more than 
twelve are restricted to Australia and New Zealand. 

In Graminess the relationship is still more strongly marked, more than 
half the New Zealand species, and twenty-five genera out of twenty-seven, 
being common to both countries ; only ten of the species are restricted to 
these countries, many of them having a wide distribution. 

In ferns and allied plants, the proportion of species common to both 
countries is still larger. Australia exhibits two hundred and thirty-two 
sj^eeies, comprised under forty-seven genera; New Zealand has thirty- 
nine genera and one hundred and flfty-Uuree species. Thirty-three genera 
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and eighty-seven species are common to both countries. All the genera are 
represented by identical species, with the exception of Lygodium^ hoeies and 
PilulanUf but only twenty-one species out of the eighty-seven are restricted 
to the two countries. No endemic genus is found in Australia, but in New 
Zealand the beautiful Lox^gma is limited to the country north of the Hauraki 
Oulf. HymenopJiyllacew are sparingly distributed in Australia, but owing to 
the humid climate of New Zealand, are abundant and luxuriant. 

I purposely avoid going into detail on the vanous matters of debate 
raised by the statement now made, but will briefly summarize the chief 
conclusions to be drawn : — 

1. Thai the New Zealand flora is more closely related to the Australian 
than to any other. Five-sixths of the genera, one-fourth of the species of 
Phanerogamia, and more than one-half of the ferns being identical. 

2. That few or no Australian species have been added to the New Zea- 
land flora, by means of aerial or marine currents. 

8. The direct connection between Australia and New Zealand must have 
ceased (as stated by Professor Hutton from considerations based upon the 
distribution of Animalia), not later than the cretaceous period, or a larger 
proportion of Myrtaccee, Protoacess, and other Australian ty^s, would be 
found in the New Zealand flora. 

4. The paucity of Rosace® and Labiat® in both countries affords proof 
of the ancient isolation of both floras. 

6. The occurrence of single species of the characteristic genera of either 
country in the other : — of Celmma longifolia in Australia: — of Epaerts 
purjmrascem in New Zealand — affords direct proof of the great antiquity of 
the species, and of its having attained a maximum of stability under the 
conditions which existed before the disruption of the connection between the 
two countries. 

Pr. Nowman, the President elect, thanked the meeting for the honourable position 
in which it had placed him, and aesured the members that the new oifico-bearers would 
endeavour to do their best for the sooiety during the oomizig year. 

1. “ On Barat or Barata Fossil Words,” by J. Turnbull Thomsont 
F.B.G.S., F.R.S.S.A, {Tramactions, p, 157.) 

2. “Notice of the Discovery of Calceolaria repene^ Hook, f., and other 
Plants in the Wellington District,” by Harry Borrer Kirk ; communicated 
by Mr* T. Kirk. (Transactions, p. 466.) 

8. “Descriptions of new Plants,” by T. Kirk, P.L.Si (Transaetions, 
p.' 468.) 
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First Meeting. 10th Jnne^ 1878. 

The ilcv. l)r. Purclias, in the chair. 

New Members^ — P. Dufaiir, II. Horne, J. Horne, C. A. Bobertson, G. 
Smith. 

1. “On the Histeridm of New Zealand, “ by Captain T. Broun. 

According to the author, Now Zealand posflessoB at least eight representatives of 

this family of Colooptora, of which all, with one exception, differ from their congeners in 
other parts of the world in not being ooprophagouH in thoir habits. 

2. “ Notice of the ocourronce of the Australian Genus Poranthera in 
New Zealand,” by T. P. Cheeseman, F.L.B. (Transartiona^ p. 4.32.) 

8. “ The Maori Canoe,” by B. C. Barstow. {Tranaactions^ p. 71.) 

Second Meeting. IGfA July^ 1878. 

His Honour Mr. Justice Gillios, in tho chair. 

Neic Member, — S. M. Herapath. 

The Secretary read the list of donations to the Library and Mascom since the last 
meeting. 

1. “ The New Zealand Anthribida,'' by Captain T. Broun. 

The author gave a list of the specioR known to occur in Now Zealand, and also some 
information respecting tho geographical range of the family. 

2. “ The British Arctic Exjiodition of 1875-70,” by F. G. Ewington. 

This was a short history of the expedition, together with a summary of the principal 

results obtained. 

8. “ Education as a Science.” Part I., by C. A. Bobertson. 

Third Meeting. 12th Auguat^ 1878, 

The Bov. Dr. Purchas, in tho chair. 

New Member, — T. Cooper. 

1. “ The Coaaonida of New Zealand,” by' Captain T. Broun. 

2. “ Education as a Science.” Part II., by C. A. Bobertson. 

Mr, Ewington spoke at some length on this paper. He objected to the author 
borrowing so largely from an article by Prof. Bain, in “ Mind,'’ without acknowledgment. 

8. “ JEolua Vinctua,'' by J. Adams, B.A. 

This paper pointed out the serious faults existing in the present system of female 
education. In the opinion of the author, the course of study now adopted led to an 
irndue cultivation of the emotional part of woman's nature, the intellect being com* 
paratively neglected. 
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Fourth Mebuno. 9^^ Septemh^r, 187B, 

T. Heale, President, in the chair. 

N€w Members, — Eev. S. Edgar, E. A. Plumley, 

1« Mr. Bobertson made a lengthy defonoo of hia papor, *‘£daoation as a Science,'* 
read at the last two meetings. 

2. Mr. Hoale spoke on Mr. Adams' paper on Female Kdacation, read before the 
previous meeting. In a boy's education, the training should be almost purely intelleotual. 
It is likely to bo necessary for the success in life of every boy that ho should be quick 
and apt at figures, that he should speak and write his own language with reasonable 
facility and correctness ; and if liis education is to bo carried beyond mere rudiments 
it is obviously necessary that ho should have a grounding in mathematics, and in the 
elements of literature, which is necessarily based on classics ; and also, some initiation 
into the elements of Physical Science. But with girls this sharp limitation of school 
teaching, to purely intellectual knowledge, has not been adopted. It has apparently been 
felt that the development of a moral character, and the cultivation of the sssthetio 
faculties, are generally of more importance to the well>being of a girl than the hardening 
and bracing of her reasoning powers ; that elegance of language and demeanour, a nice 
tact in the avoidance of all that is base and sordid, a quick appreciation of and relish for 
what is beautiful — in short ** accomplishments," even if of a somewhat flimsy and 
mechanical character, — are likely to be more appreciated by those she will associate 
with in her career, and therefore be more useful to her, than proficiency in classics or 
mathematics, Kature appears to have clearly assigned to the sexes distinctive menial, 
quite as much as physical characteristics, to have cast the intellectual powers of men 
and women not in the same mould, but rather in their counterparts ; to have framed 
each with qualities imperfect by themselves, and only capable of becoming complete by 
being supplemented and modified by the opposite ones ; and it follows as a corollary that 
the faculties of each should be cultivated so as to supply the defects of tho^ other — the 
one perfected in his hard matter of fact, logical and working pursuits — the other in the 
elegancies of life and literature. 

Mr. Adams explained that he would by no means banish the emotional from a girl's 
training, but simply give a greater amount of time to the inteUeoiual, 

8, “ The New Zealand Anobiida” by Captain T. Broun. 

According to the author, this group possesses ten representatives in Kew Zealand, 
nine of which had been recently discovered by himself, 

4. ** Notes on a Salt Spring near Holdanga,” by J. A. Pond. {Tram- 
uetionSt p. 612.) 

6. Dr. Purohas then proceeded to exhibit a number of Telephones and Microphones, 
giving a full account of their oonstruotion and mode of action. 


^ Fifth M»btin0. 7th Oetoher^ 1878. 

T. Heale, President, in the chair. 

Nm Hearn. 

The Secretary read the list of «donaiions to the Library and Museum sinee the litst 
meeting, * 
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The Preeideni infomed the meeting that advices had been received of an intended 
inresentation to the Mosenm of an extensive series of casts from the gems of antique 
Bonlptoroy the donor being Mr. T. Bussell. O.M.G. In order that this handsome gift may 
be rendered fully available, their townsman. Dr. Oampbell, had liberally arranged to 
defray the expenses attendant on the establishment of a School of Design within the 
Museum Buildings. Dr. Campbell had also taken upon himself all expenses relative to 
the placing ef the statuary in the Museum. 

A vote of thanks to Mr. liussell and Dr. Campbell was unanimously agreed to. 

1. “ The DascUlida of New Zealand,” by Captain T. Broun. 

2. Notice of the Occurrence of Juncus tenuis^ Willd., in New Zealand,” 
by T. P. Cheeseman, F.L.S. (Transactions, p. 488.) 

Mr. Heale said that considering that the plant hod been found in a remote portion of 
the Northern Wairoa, a district which had no foreign trade save with Australia, of which 
Mr. Cheeseman informed them Juncus tcmiis was not a native, he should certainly be in 
favour of considering it truly indigenous. 

8. ** High Schools for Girls,” by J. Adams, B.A. 

In this paper the author endeavoured to lay down certain rules that should be 
adhered to in the establishment of girls’ schools, and in the adoption of the curriculum 
for them. 


Sixth Meeting. 18fA November, 1878. 

J. Adams, B.A., iu the chair. 

d\ew Members, — W. Berry, J. M. Brigham, H. T. Pycroft, S. J. Williams. 

1. On tlie Telepharidof of New Zealand,” by Captain T. Broun. 

2. “ Notice of the Occurrence of the Genus KyUinga in New Zealand,” 
by T. F, Cheeseman, F.L.S. (Transactiom, p. 484.) 

8, “Note on Traditional Changes of the Coast-line at the Manukau 
Heads,” by S. Percy Smith. (Transactwm, p. 614.) 

4. “ Notes on the Rising Generation,” by D. C. Wilson. 

ABSTBACT. 

The author remarks on the small number of Maori children, and thinks 
that the Maori population is dying out. He gives a short description of 
their former mode of life, which ho considers to have been better adapto<jL to 
prolong life than their present semi-European habits. He thinks the only 
ohanoe of preserving the Maori race is intermarriage with Europeans ; and 
cites as a remarkable fact that when half'castos and Maoris intermarry, 
their offspring are numerous, and that even the smallest trace of European 
blood seems tp have a good effect on the stamina of the children. 

With regard to white ohildren, he considers that the climate is in their 
favour, and that tiiey will be perhaps an improvement on their fathers. He 
that emigrastB to the colony live longer than if they remained at 
hoiHep and oites as an instance a community of Highland birth and descenti 
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who came to this colony m masse from North America, and now reside in 
the vicinity of Waipu and Whangarei, numbering with children about 1,000 
souls. Out of this small population two have died at the age of 00, and in 
addition to a considerable 'dumber wlio reached various ages between 80 
and 90, three have died within the present year at the ages of 00, 88, and 
86. There are other five men and women with whom the author is well 
acquainted, now alive and in good health, at the ages of 92, 89, 87, 86, 
and 88. The number of those living and dead, who have reached fourscore, 
is also considerable; in fact, it is with them a common age, and calls 
forth but Httle comment. 


Annual General Meeting. 17th February^ 1879. 

E. C. Barstow in the chair. 

New Members, — J. L. Bagnall, W. C. Breakoll, C.E., W. Burton, A. D. 
L. Hammond, T. Lindesay, J. McColl, 8. Vailo. 

The Secretary read the minutes of the last annual meeting, held 18th February, 1878. 

ANNUAL REPORT. 

The Council of the Auckland Institute, in presenting their report for the past year, 
have again to congratulate the members on the steady progress made by the society, and 
on tho increasing interest manifested by the public in its operations. Twenty-five new 
members have been elected during the year. The Council regret to have to record the 
death of five members. There have also been a few withdrawals, principally caused by 
removals to other parts of the colony. The total number on the register is now 281. Six 
meetings have been held during tho winter session. The attendance on tho whole was 
satisfactory, although there is room for improvement in this direction. 

It is satisfactory to be able to state that the additions and donations to tho Museum 
have been far greater than in any previous year. Tho Council have especial pleasure in 
drawing attention to the truly magnificent donation made by Mr. T. Bussell, O.M.G., of 
a series of full-size plaster-casts from the most celebrated statues of antiquity. The 
importance of this gift can hardly be over-estimated ; not only is it valuable from the 
beauty of the figures themselves, but more especially from affording to art-students an 
oppoTtunity—lutherto entirely wanting— of studying and working from accurate copies of 
the unequalled productions of ancient Greece and Borne. The number of full-sized 
figures is twenty-two, of busts eleven. In addition to these, Mr. Bussell has forwarded 
teira-ootta busts of the Prince and Princess of Wales, modelled by the well-known 
sculptor Count Gleioben. Mr. Bussell’a communications were, in the first instance, made 
through Vi, Campbell. This gentleman, well aware that the funds at the disposal of the 
Institute are little more than suffioieni to meet current expenditure, most kindly offered 
to defray all expenses eonneeted with the preparation of the pedestals and the unpaoking 
of the oasis and their ereotion in the Museum. Thanks to this timlly and weloome 
liberality, the whole consignment has been placed in the Museum without any expense to 
the Xnetitute. 

It also oocurred to Dr. Campbell that the advent of Mr. Bussell’s presentation 
very well be Men advantage ot to establish a sehool of deeign* Me, therefore, addxnsMd 
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the Council on the subject, offering, on bis part, to provide a competent instructor and to 
bear all tho expenses of the school if the Institute would giant tho use of their lecture- 
room for the purpose. This proposal was accepted by the Council, and the school has 
now been in operation for some time. From twenty to thirty students have been in 
attendance, and the results promise to bo in ever^' way satisfactory. 

A complete list of all additions to tho Museum will be found appended, so that it will 
only be necessary to mention here those of special importance in the different classes. 

1. Mammalia , — The only additions in this class are an interesting collection of bats, 
made by Mr. Parsons in the Friendly Islands, and some good specimens of Omitho- 
rhynchas and a few Marsupials, presented by Mr. H. A. 11. Monro. 

2. Birds , — Four hundred and thirty-five skins have been received during the year. 
Of those about 200 ore of Now Zealand species, collected partly to supply deficiencies in 
the type collection, and partly for exchanges with foreign museums. From the Australian 
Museum, Sydney, 103 skins have been forwarded, principally of Australian species. A 
collection of 60 European species has also come to hand from the Genova Museum. Mr. 
Parsons has presented 61 skins, all obtained on tho islaud of Vavau, one of tho Samoan 
Group. Under tho head of Oology should bo mentioned a series of European birds’ eggs, 
forwarded in exchange by the Genova Museum, and some of New Zealand species contri- 
buted by Mr. T. H. Potts, of Canterbury. 

8. Fishes and Reptiles . — Tho moat noteworthy addition is from Mr. Parsons, of 
Vavau, and is especially valuable, not only from the number of species, but also from tho 
large number of duplicate specimens which will ho useful for exchanges. Tlio Instituto 
is also indebted to Captain Fairchild, of the s.s. Ilinomoa, for a number of Tuatara 
lizards ( Sphenodan)^ obtained on Karowa Island, near Tauranga. 

4. Invertebrata , — The collection of New Zealand Molhisca in the Musctim has been 
largely increased during the year, and a few small parcels of foreign species have also 
boon received, principally from the Pol^mesian Islands. A scries of Swiss Coleoptera, 
also of Crustacea from tlie south of Europe and the Mauritius, are among the exchanges 
received from the Genova l^lusoum. An excellent collection of butterflies from New 
Britain and New Ireland, forwordoil by the society's old friend, the Bev. G. Brown, must 
al6o not be overlooked. 

5. Ethnology , — A set of plaster casts of the heads of Polynesians of different races, 
taken from models obtained daring the expedition of Dumont D’Urville, has been received 
from the Paris Museum of Natural History. From Mr. H. N. Bust', of Chicago, U.S., 
comes a very interesting collection, including crania of the Flat-head Indians, also of the 
a&oient Mound-builders of the Mississippi Valley, with specimens of their peculiar 
potteiy, stone adzes, flint arrow-heads, etc. 

G. Geology and Mineralogy , — A type collection of 400 specimens of rocks, purchased 
in London from the well-known mineralogist, Mr. I. B. Gregory, has been received, hut 
still remainB unpacked, there being no coses available in which to place it. Several 
small contributions of New Zealand rocks and minorals have been made, but nothing 
calling for special mention. 

New Fittings. — ^Additional accommodation for stuffed birds and mammals has been 
obtained by the erection of a large show-case along the south side of tho Museum Hall. 
The ooit--£10G~-has been liberally defrayed by a friend of the Institute, who, however, 
dttiires that his name chottld not be made public. About 800 birds and 80 mammals 
have been mounted and placed on exhibition during the year, but nearly all the skins 
leoeited during the past twelve months still remain packed up in oases, the funds of the 
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Inutitute not being euffioient to keep a iazidermiti oontinuouely nt work. The moat 
urgent requirementa in the Mjiaeuni are now table caaes, through the want of which the 
greater portion of the mineralogioal ooUeotion haa to be stowed away in boxes. A large 
i^W'Oase for the collection of New Zealand birds is much needed, as also fittings for 
packing away duplicates, specimens selected for exchanges, etc. 

Library . — The Council have to acknowledge the receipt of a grant of £05, under the 
Public Libraries Subsidies Act. This amount has been expended in the purchase of 
standard scientific works, and the books are now on their way from London. The Pro> 
vinoial Library still continues under the care of the Institute, under the very unsatisfactory 
arrangement first made with the Government, as mentioned in the last report. The 
number of readers has been large, and is still increasing. 

No action has boon taken by the Government in reference to the endowment of the 
Museum. The Council very much regret that this is the case, for they cannot conceal 
the fact that the revenue of the Institute — ^always much too small for the proper fulfil- 
ment of its duties — does not increase in nearly the same proportion as the demands upon 
it. There can bo no doubt that if Aucklajid is to possess a public museum and libraiy 
worthy of the name, an assured and stable income must be granted for its support, and 
that in no case should either the museum or library depend entirely for its existence 
upon the precarious and fluctuating revenue derived from annual subsoriptions. The 
Council trust that the Auckland members of Parliament will, during its next session, 
endeavour to obtain some permanent source of revenue for the institution. 

The annual balance-sheet showed the receipts to be £525 17s. 2(1 (including the 
balance of £74 168. 8d. carried from last year's accounts). The expenditure amounted to 
£496 8s. Id., leaving a balance of £29 9s. Id. 

IjLbctxok of Offioerb for 1879 : — Pmwieui— Bov. A, Q-. Purohas, 
M.B.C.S.E. ; Council — B. C. Barstow, Bev. J. Bates, J. L. Campbell, M.D., 
J. C. Firth, His Honour Mr. Justice Gillies, T. Heale, Hon. Col. Haultain, 
G. M. Mitford, J. Stewart, M. Inst. O.E., T. F. S. Tinne, F. Whitaker ; 
Auditor — T. Macfifarlane ; Secretary and Treasurer — T. F. Cheeseman, F.L.S. 

On the motion of Mr. Ewington, seconded by Col. Haultaiu, it was resolved— 

•* That the thanks of this meeting be accorded to those gentlemen, whose generosity 
to the Institute dmring the past year has enabled the Council to lay before it such a 
gratifying report.** 
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Fibst Meeting. 1th March ^ 1878. 

Professor von Haast, F.R.S., President, in the chair. 

The President read his opening address. (Transactions ^ p. 495.) 

Second Meeting. 4tth April, 1878. 

Professor von Haast, President, in the chair. 

New Members, — O. L. Mellish, W. Kitson, A. Lean, N. K. Cherill, 0. W. 
Adams. 

1. ** Farther Observations on Banks Peninsula/’ by Professor von 
Haast, F.B.S. (Transactions, p. 495.) 

2. “ On the Bock Paintings in the Wcka Pass,” by A. Mackenzie 
Cameron, Interpreter of Oriental Languages to the Government of New 
South Wales ; communicated by Professor J. von Haast, Ph.D., F.B.S. 
(Transactions, p. 154.) 

8. “ Bemarks on Mr. Mackenzie Cameron’s Theory respecting the Kahui 
Tipua,” by J. W. Stack. 

Thikd Meeting. May, 1878. 

The Bev. J. W. Stack, Vice-president, in the chair. 

New Members. — Henry Scaly, H. M. Lund. 

Fourth Meeting, June, 1878. 

Professor von Haast, President, in tlie chair. 

New Member. — J. Broham. 

1. ‘*On some Coccida in New Zealand,” by W. M. Maskell. (Trane- 
actions, p. 167.) 

Fifth Meeting. 4th July, 1878. 

Professor von Haast, President, in the chair. 

New Member. — W. E. Ivey. 

1. ** Ou some Coccida in New Zealand” (second paper), by W. M. 
Maakeli. (Transactions, p. 187.) 
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2. **0n a Hymenopterons Insect parasitic on Coccu^ts/’ by W. 
Maskell. {TranMoctionsy p. 228.) 

8. “ On Temporary and Variable Stars,” by Prof. A. W. Bickerton, 
F.C.8., Associate of the Eoyal School of Mines, London. (TramactiotUy 
p. X18.) 


SiSTH MflETXNa. 1st Augusty 1878. 

Professor von Haast, President, in the chair. 

New Members, — G, Grey, G. Wilkinson, J. W. Bruce. 

1. •• On some Coccidm in New Zealand ” (tliird paper), by W. M. 
Maskell. {Transactions y p. 187.) 

2. ” Partial Impact : a possible Explanation of the Origin of the 
Solar System, Comets, and other Phenomena of the Universe,” by Prof. 
A. W. Bickerton. {Transactionsy p. 125.) 

Seventh Meeting. l%ih Septemhery 1878. 

Professor von Haast, President, in the chair. 

New Members, — Dr. Doyle, Dr. Ellis, W. P. Cowlishaw, A. Beisohik. 

1. ” On the Calculation of Distances by Means of Beciprocal Vertical 
Angles,” by C. W. Adams. {Tramactionsy p. 182.) 

Eighth Meeting. 8rd Octobery 1878. 

Professor von Haast, President, in the chair. 

New Members, — J. von Tunzlcman, A. D. Dobson, G. McIntyre. 

Annual Genebal Meeting, lih Novembety 1878. 

Professor von Haast, President, in the chair. 

Election of Opticees poe 1879 : — President — ^Professor Bickerton ; Vice- 
presidenu — J. Inglis, B. W. Fereday ; Council — Bev. J. W. Stack, Professor 
Cook, Dr. Powell, Professor von Haast, Dr. Coward, Q. W. Hall ; Auditors — 
W. D. Camithers, C. B. Blakiston; Hon, Treasurer-^Vf, M. Maskell; Hon, 
Beeretarg — J. S. Guthrie. 

abstbaot op annual eepobt. 

The OoTmoil congratolate the Institute on the inmate of their nTunbers, nineteen 
new members having joined during the session. The Oooncil have had under their eon* 
•ideration the propriety of establishing monthly popular lectures in connection with the 
Institute, but were unable to make any arrangements for the past session. They, how* 
ever, Mkongij urge upon their successors the desirableness of making some definite 
arrangements for such lectures during the next session. 
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THe microseoploal section has held thirteen meetings dnrlng the year, and the attend- 
auoe has been most satisfactory. As this has been the first year’s work of the section, it 
oould hardly be expected that more than preliminary work could bo done. A large 
number of preparations — nearly 200 — have been exhibited at the meetings, and the 
members have been assiduous also in private work. The work of the different meetings 
has embraced marine and fresh- water Alga^ anatomical and botanical specimens, in great 
variety. Original research in entomology has been undertaken by one member, and four 
papers resulting therefrom have been read before the Institute. 

The Council, feeling that one of the great aims of this Institute is the encouragement 
of Art, and the spread of its knowledge amongst the people of this district, have decided 
to obtain the principal publications of the Arundel Society. 

The Treasurer’s report shows a balance in hand of £1B6 28. 7d. 

1. “ On DeeU robsoni^ a Marine Spider from Cape Campbell/" by 
Llewellyn Powell, M.D. {Transactions, p. 268.) 
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First Mestino. 14ith May^ 1878. 

W. N. Blair, President, in the chair. 

New Members, — Prof. Ulrich, J. H. Pope, A. Y. Smith, F. Howlett, Jno. 
AUan, J. D. Walker, J. Galloway. 

1. Prof. Hatton exhibited speoimens of Oraptolitet fruticogus. Hall, and (apparently) 
G, graeiliit Hall, from the Nelson Histriot, which had been presented to the Museum by 
Prof. Ulrioh. Both these Bpeoies oeour in lower Silurian rooks in Australia and North 
America. 

Prof. Hutton also exhibited a specimen of the rare six-wired Bird of Paradise {Parotia 
s^lata) from North New Guinea. 

2. “On Antarctic Exploration,** by C. W. Purnell. {Transactions^ 

p.81.) 

8. “ Notes on Oleistogamic Flowers of the Genus Ftofa,** by Geo. M. 
Thomson. {Transactions, p. 415.) 


Second Meeting. 28f^ May, 1878. 

W. Arthur, Vice-president, in the chair. 

Nm Member, — M. H. Aikman-Gray. 

Mr. Petrie, M.A., gave a lecture on “ The Science of the Weather.** 


TniBD Meeting, llti^ June, 1878. 

W. Arthur, Vice-president, in the chair. 

New Members , — Maxwell Bury, P. G. Pryde. 

1. “ The Sea Anemones of New Zealand,’* by Prof. Hutton. {Trans^ 
actions, p. 808.) 

2. “ On the Means of Fertilization among some New Zealand Orchids,** 
by Geo. M. Thomson. {Transactions, p. 418.) 


Foxtrtb Meeting. 26th June, 1878. 

W. N. Blair, President, in the chair. 

New Member , — ^A. Buechlen 

Prof. Hatton gave a lecture on “ The Fauna of New Zealand,’* 
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Fifth Mestino. dth July, 1878. 

W. N. Blair, President, in the chair. 

New Members. — Dr. Ferguson, F. Jefifcoat, junr., J. Morrison, E. 
Sparrow, J. Cormack. 

1. “ On the Brown Trout introduced into Otago,” by W. Arthur, C.E., 
(Transactions, p. 271.) 

Sixth Meetino. 15l/i July, 1878. 

W. N. Blair, President, in the chair. 

The Hon. Robert Stout, Attorney-General, gave a lecture entitled “ A 
Plea for the Study of Politics.” 

Seventh Meetino. Idth August, 1878. 

Prof. Hutton, Vice-president, in the chair, 

Neiv Members. — R. H. Leary, Wm. Taylor, J, Forsyth, Jas. Arkle. 

1. Our Fish Supx>ly,” by P. Thomson. (Transactions, p. 880.) 

2. “ A Description of inexpensive Apparatus for measuring the Angles 
of Position and Distances of Double Stars, and the Method of using it,” by 
James H. Pope. (Transactions, p. 141.) 

8. “ Now Zealand Crustacea, with Descriptions of new Species,” by 
George M. Thomson. (Transactions, p. 280.) 

4. ** Descriptions of two new Crabs,” by Prof. Hutton. 

5. ** Notes on the New Zealand Shells in the ‘ Voyage au Pdle Bud*, ” 
by Prof. Hutton. 


Eighth MEETiNa. lOth September, 1878. 

W. Arthur, Vice-president, in the chair. 

New Members. — B. Peattio, A. Herdman, 

Brof. Hutton exhibited two eggs of the Nelly or Stink-pot (OsH/raga gigantea) from 
MMQttorie Islands, which hod been presented to the Museum by Mr. John Oormaok. 

1. “ On a new Species of MiUepora (M. undulosa), from Foveaux 
Strait,” by the Rev. J. E. Tonison-Woods, of Sydney ; communicated by 
Prof. Hutton. (Transactions, p. 846.) 

S. Notes on a Collection from the Auckland Islands and Campbell 
Island,” by Prof. Hutton. (Tramaetions, p. 837.) 

8. On Phalacroeoraso carunoulatus, Gmelin,” by Prof, Hutton. (Trans^ 
pcHans, p. 882.) 
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4. ** Description of a now Crustacean frotn the Auckland Islands/* by 
George M. Thomson, {Tranaactiom, p. 249.) 

Ninth Mewcino. 24<A SepUn\her, 1878. 

W. N. Blair, President, in the chair. 

I^ew Members, — C. H. Robson, A. Moritzflon. 

The Rev. A. R. Fitchott gave a lecture on “Domestic Esthetics, and 
the Higher Education of Women.** 

Tenth Meeting. Btk October^ 1878. 

Prof. Hutton, Vice-president, in the chair. 

New Members, — Mrs. Edwards, Miss V. Edwards, W. G. Jenkins. 

1. “ On Magnetic Dip,*' by A. H. Ross. 

▲BSTBAOT. 

After describing the nature of magnetic dip and the circumstances that 
led to its discovery, the author proceeds to state that “ the first magnetioal 
observation taken on the shores of Now Zealand of which I can find any 
record was taken by Captain Cook at Dusky Bay in May, 1778, one hun- 
dred and five years ago. He then found by three different needles the 
va^tion or declination to be 18° 49' E., and the dip or inclination 70° 5' 45*. 
The next observation, in the same place, was taken by Captain Stokes in 
1851, the declination then being 15° 84' E., and the inclination 69° 47'» the 
decrease in the angle of inclination having been 18' 45* in seventy-eight 
years. It is not at all improbable, however, that the inclination was 
increasing in 1778, and having attained its maximum at some period of 
which we have no record, had decreased to the amount observed by Captain 
Stokes in 1851. 

The inclination of the needle is also subject to diurnal variation, being 
in the morning of each day 4' greater than in the afternoon ; it also changes 
when the needle is elevated to considerable heights. 

“ 1 have made these few remarks in reference to the inclination with a 
view of compensating for the dryness of what is really my paper of to- 
night, and which consists solely of a tabulated statement of observations 
made by me during a recent voyage from England, chiefly with the object 
of ascertaining the position in reference to the geographical equator of the 
point in the magnetic equator over which our vessel passed, and which is 
shown to have been situated in latitude 8° 80' S. and longitude 25° 80' W. 
The observations were taken whenever practicable by means of an instru- 
ment specialty constructed for the purpose by Mr. Oasella, of London. At 
the commencement of the voyage, the case containing my instruments was 
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unfortunately by mistake placed in the bold, so that about a fortnight 
elapsed after starting before any observation could be taken. It was also 
impracticable, through stress of weather, to take observations for several 
consecutive days, during which the southern dip had increased from 86° 
to 66°.’’ 


Obsxbtatxonb of the Dip of the Maonetio Needle, tasen dueino Yoyaob feom 
Enolakd to New Zealand. 


North 

Liat. 

Long. 

Dip. 

Bonth 

Lat. 

Long. 

Dip. 

South 

Lat. 

Long. £. 

Dip. 

30« 

19' 

19® 

41' W. 

63® 

30' 

21^ 

56' 

80® 

21' 

19® 

44® 

26' 

52® 

80' 

69® 

27 

15 

21 

30 

62 

30 

26 

24 

32 

88 

20 

44 

16 

64 

02 

69 

28 



— 

60 

80 

30 

35 

81 

84 

23 

44 

25 

67 

23 

70 

20 

46 

23 

66 

57 

00 

33 

82 

27 

65 

80 

44 

22 

63 

25 

70 

18 

46 

25 

32 

55 

00 

34 

28 

22 

40 

81 

44 

23 

68 

80 

70 

15 

33 

25 

43 

51 

00 

34 

37 

20 

22 

31 

44 

20 

74 

07 

70 

14 


25 

48 

49 

30 

36 

22 

16 

22 

85 

43 

58 

79 

17 

69 

IQ 

42 

25 

00 

32 

0 

89 

24 

0 

28 W. 

56 

45 

03 

84 

15 

72 

a 


28 

14 

26 

0 

39 

35 

2 

05 E. 

55 

44 

38 

107 

40 

80 

6 

16 40^ 

21 

59 

22 

80 

39 

49 

6 

20 

55 

46 

22 

117 

59 

79 

4 

19 

19 

18 

21 

0 

40 

87 

B 

06 

66 

46 

19 

124 

80 

81 

2 

52 

19 

34 

10 

0 

41 

16 

12 

06 

57 

46 

43 

130 

18 

82 

K] 

35 

20 

45 

8 

0 

42 

12 

17 

30 

56 

47 

09 

137 

00 

88 

2 

21 S. 

22 

47 

G 

0 

42 

26 

22 

30 

58 

46 

52 

143 

80 

82 

m 

02 


58 

2 ; 

N. 

42 

31 

27 

00 

58 

46 

56 

150 

30 

78 

8 




Nil 


42 

48 

411 

27 

62 

46 

28 

165 

39 

76 

9 

46 

25 

47 

1 1 

9. 

43 

48 

36 

41 

64 

45 

17 

168 

48 

72 

13 


27 

33 

5 

0 

42 

50 

89 

03 

09 

45 

10 

160 

80 

73 

15 


27 

46 

9 

0 

41 

48 

40 

.36 

66 

47 

12 

164 

12 

77 

EQ 

16 

27 

42 

10 

0 

42 

29 

44 

18 

68 

48 

30 

167 

30 

80 

18 

22 

28 


17 

0 

48 

UO 

48 

00 

08 

- 


— 

- 

— 


2. ** Notes on the Life History of CJiaragia virescem^'" by the Kev. C. H. 
Gossett; communicated by Prof. Hutton. {Transactmie, p. 847.) 

8. ** Description of a new Species of Coprosma,'' by D. Petiie, M.A. 
{Transactions f p. 426.) 

4. ** List of the New Zealand Cirripedia in the Otago Museum,** by 
Prof. Hutton. {Transactions^ p, 828.) 

6. “ Notes on some New Zealand Eckinodermatay with Descriptions of 
new Species,” by Prof. Hutton, {Transactions y p. 806.) 

6, ‘‘On a new Infusorian parasitic on Patella argenteay* by Prof, 
Hutton. {Transactions y p. 880.) 


Elbvsnth Mbstino, 22nd Octobery 1678, 

W. Arthur, Vice-president, in the chair. 

The Hon. Bobert Stout, was chosen to vote in the election of the Board 

of Governors for the ensuing year in accordance with clause 7 of The New Zealand 
Institute Act.” 
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The nomination for the election of honorary memherfl of the New Zealand Inatltnti 
WM made in accordance with Statute IV. 

Prof, Scott gave a lecture on “ The Mechanism of Voice and Speech/' 

Twelfth Meeting. 2Qth Kovcniber, 1878. 

W. N. Blair, President, in the chair. 

1. “ On the Scientific Form of Harbours,*' by W. G. Jenkins. 

2. “Note accompanying Specimens of the Black Eat (Mus rattue, 

by Taylor White; communicated by Prof. Hutton. . {Transactions^ p. 848.) 

8. “ Descriptions of some new Slugs," by Prof. Hutton. {Trans- 

actio7iSf J). 881.) 

4. “ Description of a new Species of Isopodous Crustacean {Idotea)^'* 
by George M. Thomson. {Transactions, p. 250.) 

5. “ On the New Zealand Entomostraca,'* by George M. Thomson. 
{Transactions, p. 251.) 

Annual Geneeal Meeting. 6th February, 1879. 

W. N. Blair, President, in the chair. 

New Members. — T. B. Low, — Williams, of Shag Point. 

The Beport of the Council was read and adopted. 

ANNUAL UEPOBT. 

The Oounoil has much pleasure in presenting its Annual Keport to the members of 
this Institute, and in congratulating them on the progress made. 

During the last session, thirteen General Meeliugs have been held. At five of 
these, lectures were delivered to largo and appreciative audiences, and the Council 
would take this opportunity of recommending the continuance of those popular lectures, 
as tending to foster a more general interest in the success of the Institute. The other 
eight meetings were devoted to the reading of papers, and were fairly attended. At 
these, twenty-five papers were read by twelve authors, of whom two are resident in the 
North Island, and one in Sydney. This is the largest number of papers yet read in one 
year before the Institute, the numbers for 1875, 1876, and 1877 being respectively 15, 81, 
and 16. Of these papers, sixteen relate to Zoology, three to Botany, and six to Mis* 
oellaneous subjects. 

Since the last Annual Meeting, 89 new members have joined the Institute. Against 
this addition, however, 41 .names have been removed from the list, of members who have 
died, retired, or left the district, leaving a total membership of 812. One member has 
hsbome a Ufe-member. 

The balance-sheet shows that the receipts for the year amounted to £264 8s. lld« 
(include a balance from last year of £64 8s. lid.), while the expenditure was £305 
15s. 9d., leaving k balance in the Treasurer's hands of £58 7s. 2d. There is also a sum 
of £79 8s. 5d. in the Government Savings fisnk to the credit of the Institute. 
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Election of Officers fob 1879 : — Prmdsnt — Prof. Hutton ; Ftotf- 
prmdents — W. N. Blair, C.E., Prof. Boott ; Council — W. Arthur, O.E., 
Bobert Gillies, F.L.S., Dr. Hooken, A. Montgomery, D. Petrie, J. C. 
Thomson, Prof. Ulrich ; Hon, Secretary — Geo. M. Thomson ; Hon, 
Treasurer — H. Skey ; Auditor — J. S. Webb. 

The retiring President read the following 

ADDRESS. 

It has become the cnatom for the retiring Preeident to address you on the work of 
the session, the aims and prospects of the Institute, or the prominent scientific topics of 
the day. I cannot do better than follow in the same strain, but instead of confining 
myself to one of those subjects, I shall glance shortly at all of thorn in succossiou. So 
far as the last head is concerned, anything of a general character that 1 can say on 
current scientific questions must be second-hand. You can get it in a more attraotire 
form in the thousand* and<one addresses and articles that flow annually from the scientific 
press throughout the world. 1 shall therefore only consider it in so for as it applies to 
the material progress of the colony. 

The Otago Institute has now entered on the tenth year of its existence. Its career 
can scarcely be choracterUed as brilliant; it has not brought to light wonderful dis- 
coveries in science, nor propounded strange doctrines in philosophy ; still its progress has 
been steady, and it has done useful work in promoting the cause of science and the 
general woU-boing of the state. 

The work during the last session has been up to the average of previous years. 
Twenty-five papers wore road at the ordinary meetings, and five lectures were delivered at 
what are called the popular meetings. Of the twenty -five papers nineteen were on subjects 
of Natural History, nine of them having been contributed by Professor Hutton, and six by 
Mr. G. M. Thomson. Those of us who heard these papers read or commented on, could 
not help being struck by the scientific skill and care displayed by their authors, in investi- 
gating the subjects under consideration, and the exactness with which every minutia of 
form and organism was delineated and described. I have no doubt many of the facts thus 
recorded will be highly prized by the scientists of the old world. Specialists here and 
there will perchance find among them the clue to some groat truth that otherwise might 
never be revealed. 

The five remaining papers wore on misoellaneons subjects. My absence from Dunedin 
prevented me hearing the two relating to Navigation by Messrs. Pope and Boss but X 
understand they formed a valuable contribution to the literature of Nautical Scienoe. 

Mr. PurnelPs paper on Antarctic Exploration opens up a world of speculation as to 
the direction in which the adventurous spirit of the New Zealander of the future will find 
an outlet. Doubtless the discovery of the South Pole will some day become aS much an 
object of ambition to the Briton of the South as the North Pole now is to his elder 
brother. 

Two interesting and valuable papers on kindred subjects-— acclimatized and native 
flsh*^were read by Messrs. Arthur and Thomson ; the former described the steps that have 
from time to time been taken to stock the Otago streams with brown trout and the success 
that has been achieved. We trust that Mr. Arthur will supplement his contribution ol 
thii yeat by a similar treatise on the other acclimatized wild animals. Mr. Thomson’s 
labours, in baling for three sucoessive years taken a daily note of the varieties of fish in 

a41 
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the market, in order to determine when each kind in season, deseire great praise. 
What are now wanted are similar obserrations in Wellington and Auckland. A comparison 
of the results at the three places would give data from which could be deduced a tolerably 
correct idea of the habits and peonliaritios of the common native fishes. 

The lost of the miscellaneous papers is by Mr. Jenkins, on the scientific form of 
harbours. Although some of the conclusions may not be considered orthodox from 
an engineering point of view, it contains much valuable information on a subject of 
popular interest, consequently the paper is well deserving of a xdace among our records. 

The five public lectures given on the alternate fortnights during the session were well 
attended. They are useful adjuncts to our means of dissemiuatiifg information, and tend 
to popularize the Institute. The lectures wore all of a liigh class, interesting and instruc- 
tive, and elevating in tone and character. The gontlomen who delivered them have 
earned our best thanks for tho trouble they took in the matter. 

In looking back on the career of the Otago Institute, I am interested in comparing its 
actual work with wliat 1 expected from it. Although 1 had no immediate share in estab- 
lishing the Institute, I claim to have at an early date suggested its formation. In 
September, 1866, a year before the Now Zealand Institute Act was passed, and throe years 
before the Otago branch was established, the “ Daily Times ” published a letter of mine 
on the subject. This letter doiined what 1 considered shonld be tho objects of such an 
association in a new country, and tho means by which they were likely to be attained. 
Briefly tho objects were to be : — The investigation of the natural resources of the country 
from an industrial iioint of view, and their fitness to our everyday wants ; the develop- 
ment of manufactures ; the encouragement of the construction of labour-saving 
machinery ; and the consideration of engineering works generally, in their application to 
the requirements of tho country. 

The means suggested for attaining those objects wore what are now followed in the 
papers, discussions and Transactions of tho Institute, together with tho establishment of 
an Industrial Museum. 

Thirteen 3'ears have passed away since the above ideas were crudely expressed, bat 
they have brought no material change in my opinions. As shown by Sir George Bowen, 
in his opening address to the parent society in Wellington in 1868, 1 hold that the 
principal object in the establishment of tho Now Zealand Institute is to facilitate the 
practical work of colonization. 

1 do not for one moment deprecate the eitorts of tliose who devote all their energies 
to the investigation of purely scientific subjects ; Now Zealand, from its geographical 
position at the extreme end of tlio habitable globe, its peculiarities in Natural History, 
and its newness in almost every sense, will long remain an object of the greatest interest 
to scientific men. What I regret is that practical science should occupy far less of our 
deliberations than its theoretical con/reret whereas tlieir positions should, in my opinion, 
be reversed. 1 would not, however, like to see the number of scientific men reduced. 
What is wanted is, that a somewhat more x>raetioal bias should bo given to their studies — 
a great increase in tho number of workers in applied science, and increased enthusiasm 
amongst the few that do exist. If half tho energy that is sometimes displayed in con- 
sidering the microscopic distinction between two species of animalcules was only applied 
to the investigation of our mineral resources, the result would be an incalculable benefit 
to the whole community. 

The present state of things is probably caused by the fact that the prizes in the arexia 
of pure science are greater than in the more practical field. A oomparatively unimportant 
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diicovery at once brings the theoretical searcher into communication with the whole world 
of soiouoe, but the practical worker may spend a lifetime in dovolopiTig tho resources of 
the country and promoting the intereBts of his fellow-colonistfl, without being known or 
recognized outside tho narrow splmre of his labours. 

Instead of occupying his time in the study of abstruse theories which may well be 
loft to the master minds of tho old world, 1 think the lahourB of our soientifio metj of all 
kinds should bo confined to tho recording of observed facta in pure science, and tho fuller 
investigation of such subjects as have a direct hearing on tho practical work of coloniza- 
tion. Instead of speculating on tho causes of earthquakes, tho oscillations of land and 
»ea, and tho ago of tho moa, geologists, if they do not actually search for our minerals 
themselves, should at least define tho age, extent and direction of tho various geological 
formations, so as to indicate tho localities in which inineralM are likely to bo found. 
Instead of investigating the peculiarities of some minute lichen found only on Mount Cook 
or Mount Egmont, our botanists should first exhaust tho study of the forest trees, their 
rate of growth, general habits, and facility of reproduction. 

We miglit in this way run round tho “ circle of the sciences,” giving the positive 
and negative duties in each case, hut it will be better if I simply refer to what has already 
been done in tlie cause of industrial science throughout the colony and what remains to 
be done within the jurisdiction of our Institute. 

The Now Zealand Exhibition of 1805 was the first and only systematic attempt made 
to investigate our resources. Considering it was collated at such an early stage of our 
history, and in a comparatively short tiino, the information contained in tho jurors’ reports 
is wonderfully complete and correct. The collection of 1805 has m'vor undergone a 
general revision. Several of the subjects have been taken up individually by subsequent 
observers and the information amplified, but tho results are diffused through so many 
varied publications, and so mixed up with extranoous matter, that they arc scarcely 
available. To this day the reports, as th«y originally stood, form the only compondium 
wo have of the resources and industries of the colony. Nearly all tho important additions 
that have lately been made to our information on those subjects have boon contributed by 
the Native Industry Committee of TarUament, and by Dr. Hector, Professor Hutton, Mr. 
Kirk, and tho staff of the Colonial Museum ; there arc few amateurs in tho field of practical 
science. 

The principal subjects that have received special attention are : — Deposits of gold 
and coal ; conservation of forests ; qualities of soils ; properties of native grasses ; edible 
fishes; cultivation of Pliormfim, together with a few others of loss importance. Dr. 
Heotoris assistants— Messrs. Bkey and Buchanan— have each in his own department done 
great service to tiie cause of science, thoorotioally and practically. Mr. Skey’s original 
researches in the chemistry of our native products deserve more than the passing notice 1 
oan give. Each sucoessive volume of tho TrauBaotious bears testimony to his untiring 
application. 

What is now wanted is that the information already obtained on each subject should 
be collected and arranged in a systematic form, so as to bo readily available to all. 
Blanks should be filled up where possible, and when this cannot bo done, their existence 
should be pointed out, so that future observers may explore new ground. 

In Geology much yet remains to be done ; the Government geologists throughout the 
colony have accomplished as much as could reasonably be expected of them in the time, 
and with the means at their disposal. But it amounts to little more than a general 
indication of the locale of the different formations ; the details of strike^ inohfiationi 
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faults, zuineral tsIus, and the hundred other partieulare that oonetitute a complete turrey 
are still wanting. It will be many years before the State can supply them. Why should 
the work not be done, to a great extent, by amateurs, for its own sake ? It seems to me 
as interesting as fern-hunting, or the other botanioal pursuits that are so popular. There 
are few districts in New 2Sealand thsrt present greater induoements to geological research 
than the one immediately surrounding Dunedin. Every square mile speaks a volume i 
still there is not one page written. It is difficult to enumerate speoifleally the subjects in 
economic geology, about which information is most wanted, as there are so few about 
which our knowledge is in any way complete. Professors Hutton and Ulrich have given a 
concise summary of the present information in the “ Geology of Otago,'’ but it is mainly 
useful in showing that the field is practically unexplored. 

The labours of Dr. Hector, Mr. Kirk, Gapt. Campbell Walker and Mr. Buchanan, 
have thrown great light on economic botany so far as Phormium, timber-trees, and grasses 
are concerned, but the subject is by no means exhausted. We are still in the dark as to 
the habits, age, growth, habitat in relation to soil, elevation and climate, reproduction and 
cultivation, and numerous other particulars regarding the useful plants of the colony. 

The chemistry of our native products is perhaps less known than any other of thehr 
attributes. As already stated, Mr. Skey’s inoossont labours have determined the consti- 
tuents and properties of many of them, and Professor Black has also done good service in 
the same direction. But the field is so extensive, and the labourers are so few, that we 
can only consider the study as begun. The work already done bears about the same 
proportion to what Is required as the meridian lines do to the other markings on a 
map. Wo want to ascertain the constituents of almost every product of the three natural 
kingdoms before they are utili^sed. It is chemists that tell us if our ores are payable ; if 
our soils are productive ; if our building stones are durable ; if our mortars are tenacious ; 
and if our food is wholesome. Without the information they can furnish, our material 
progress would be slow indeed, a mere groping in the dark. 

In addition to the service he can render in analysing raw materials, the chemist in a 
new country has a wider field for original research than his compeer at home. He has 
before him every day substances to which chemical tests have never been applied, eonse- 
quently his chances of being a discoverer arc greatly increased. This alone should be aU 
incentive to perseverance in every student of chemistry. 

The publication in a systematic form of the analyses of native products, made at the 
Tavious laboratories throughout the colony, would be a great boon to all who are interested 
In the promotion of applied science. 

Turning now from natural science to the sciences that affect our interests as eom- 
munities, we^have numerous subjects worthy of a place in our deliberations. For instance, 
the sanitary condition of our towns ; water supply ; drainage and cleanliness in general. 
j:ntercotttmumoation--*poital, telegraph^nd by moans of roads, railways and steamert ; 
the construction of harbours, and devastation by flood. All of these subjects are of vital 
importance to the oommuni^, and their consideration comes fairly within the functions 
of the Institute, still (hey are seldom discussed. 

The development of manufaetures is one of the moet important, intricate and uncer- 
tain ofthe many sheets with which a new country has to deal ; so much is it dependent 
cm Free Tkade and the other considerations of political economy. The all-important 
^uestten ** willit pay ** comes in at every step, and each case is influeneed by surrounding 
drcumitance, oonieqiieci% it must be settled on its meifts. No genesalTuie ean be IM 
Far iheim reiaoiM tim fueetion of eetabUilifttg m 
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erne ihftt ean legitimately be disoussed by the Institute. Many of the failureB that have 
taken place might have been averted and thousands of pounds saved, had the matters 
been fully investigated beforehand; for example, the Taranaki iron>sand. It is well* 
known among soientific and practical men that, although repeatedly tried in other places, 
these sands have never becMi prolitably reducod to metal in large quantities. If the 
existence of this fact had lAoen generally known throughout New Zealand, the chances are 
that the great Taranaki experiment had not been made — an experiment that has caused 
much heart-burning and loss to the shareholdors of the company, and brought discredit 
on the whole colony in the eyes of the scientific world. 

There are negative benefits that would be conferred by the discussion of questions 
relating to manufactures. On the other hand such diacuasions would confer positive 
benefits on the community by indicating the channels into wliich these industries could 
be turned. There are many articles of manufacture which could be profitably produced 
in New Zealand with native materials, now lying dormant, and nothing but a full know- 
ledge of the case is wonted to establish the trade. 

To summariro the position, a wide and intelligout investigation and discussion of the 
question, such as an Institute of this kind should be capable of bestowing on it, is suiBoieut 
to make or mar any scheme of colonial manufacture that is proposed. 

In connection with this pari of the subject, I am often striiok by the comparison 
between my ideas of manufactures in 18G6, already referred to, and what the realization 
is in 1879. I then talked of, as in the future —mauufaoturos to produce the nocossaries of 
life—** fiour, beer, leather, and woollen goods.” We have long passed that stage ; we 
produce more of them than we can consume, consequently they are becoming articles of 
export. If our progress in this direction for the next thirteen years is in proportion to 
the past, the question of manufactures will become of vital interest to the c«)lony at largo. 

One of the most powerful aids in the development of our resources, and their utiliza- 
tion in the arts, is the ostabhshment of an Industrial Museum in Dunedin. The one we 
have is practically a Natural History Muneum. As such it is an invaluable and necessary 
adjunct to the machinery of the University; consequently the one 1 suggest does not 
come into competition with it, their objects being quite distinct. An Industrial Museum 
in New Zealand should constitute a complete compendium of our information on the 
economic resources and manufacturing progress of the colony, inscribed not only in 
written records, but in a systematic arrangement of specimens and samples of all kinds 
and from every locality ; and in order to faoUitato comparison, each class should be 
accompanied by typos from other oountrioB. 

In addition to the information usually given, such as analysis, weight, strength, and 
other inherent properties, the extent of supply and cost of production, as compared with 
the imported type, should be shown on each article. 

An objection may be raised to such a museiun on the ground that it might degenerate 
into an advertising medium. Possibly it would bo used by produeers and manufacturers 
as such, but that is a minor evil. While the commuuity is benefited to however small 
an extent, the question of personal profit may be disregarded. And if we analyse oritioally 
the moving power in the great exhibitions of all nations in older countries, it will be 
found that advertising and individual preferment generally are the main springs in those 
grand machines whose pulsations vibrato through every artery in the industrial world. 

In addition to raw materials and ordinary manufactures, the museum would contain 
modeii imd drawings of mines, machinery, and engineering works. 

One great drawback hitherto to the establishment of an Industrial Museum In 
pgnedin was the want of a director, bat that want has lately been supplied in Prolesiop 
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Ulrich. I have no doubt the seed will now bo planted, and hio akilfal care and gnidanee 
will train it into a goodly tree whose fruit ia knowledge and wealth to the community at 
large. 

I have taken up so muoh of your time in the consideration of the two first heads of 
my subject that a passing refereneo only can bo made to the last — the state of applied 
science in the colony. It might have been interesting to trace our material progress in 
intercommunication within the last few years, tiio facilities that now exist for the 
exchange not only of commoditioa, but of ideas, an compared with what they were when 
the Institute was founded. And to speculate as to what the future will bring forth. The 
astounding discoveries made every day in practical oletstricity alone are sufficient to enlarge 
our expectations to the verge of the impossible. Already the heavenly boditJS are rivalled 
in the brilliancy of artificial light, and 1 believe the day ia not far distant when man can 
convey bis thoughta to liis follows through a thousand miles of ocean without the inter- 
vention of his senses by the more force of volition convoyed along the electric wire, or 
perchance even without that medium. 

In conclusion, I would improaa on all the members of tlio Otago Institute the desira- 
bility of observing and recording whatsoever may seem to thorn new facts, no matter how 
trivial they appoar. Considering the opportunities we enjoy as residents in a new country 
we are woefully remiss in this duty, aud no class is so culpable as my own professional 
brethren — engineers and surveyors. Muoli of this apathy is probably due to a want of 
confidence in our own knowledge or jtuigment. The amateur ia afraid of appearing 
ignorant in the eyes of the export. What he considers new and unique may turn out to 
be old and commonplace. In the old world, whore every path of scientific ktiowledge ii 
trodden bare by ages of rosoaroh, such a danger exists, but it is not the case here. All 
the recorded observations on any particular subject can be mastered in a few days, so the 
remainder of the field is equally free and open to all comers. 

By exercising their observant faculties to a moderate extent, embracing the oppor- 
tunities they have of observing and afterwards recording tb© result in a systematic 
manner, the members of the Otago Institute would gain credit to themselves, and confer 
an inestimable benefit on all their fellow-colonists. 
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First Meeting, 18/^ 3Iiiy, 1878. 

S. Lock© in the chair, 

1. ** A Memorandum of my First Journey to the Rualiine Mountain 
Range, and of the Flora of that Region (Pai’t I.), by W. Colenao, F.L.S. 

Annual General Meeting, 8rd June, 1878. 

J. G. Kinross in the chair. 

Neir Members , — The Right Rev. the Bishop of Waiapu, Dr. Wood, Dr. 
De Lisle, Mr. W. J. Miller, Mr. J. W. Thomson. 

Election of Officers for 1878-0 : — President — The Hon. J. D. Ormond, 
M.H.R. ; Vice-president — The Right Rev. the Bisliop of Waiapu ; Council — 
Messrs. Colenso, Kinross, Locke, Miller, Smith, Bpencer, and Bturm ; 
tio7i. Secretary and Treasurer — W. Colenso ; Auditor — T, K. Newton. 

liesolved — That for the futiiro the annual mooting shall be held in February instead 
of June. 

aubtract of annual beport. 

During the past year three ordinary mootings have been hold, at which five papers by 
members were read. 

Of the sixty-nine members whose names were printed in our last year’s report, one 
has since died (our former esteemed vioe-prcaident, tlio late Bishop of Waiapu, Dr. 
Williams, whoso death the Council regrets to have to record) and five have removed from 
Hawke Bay, leaving sixty three on the n»U. To these will have to bo added the names of 
five new members lately admitted, making a present total of sixty-eight. 

The books for the librarj% mentioned in last year’s report, were duly sent out per 
* Queen Bee,' which ship, however, W'as totally lost in Cook Strait. Those books were 
insured, and were ro-ordercd, and have subsoqurntly been received hero. An additional 
lot, to the amount of £06, has also been selected and ordered by the Council. 

Ihihng the past year a few desirable objects and botanical specimens have boon 
ooUeeted by a few members for the Museum. 

The statement of accounts shows a balance of £120 lOs. 5d. to the credit of the 
Institute, besides the sum of £100 placed in the Bank of New Zealand as a fixed deposit. 

Second Meeting. 10th June, 1878. 

The Right Rev. the Bishop of Waiapu, Vico-presidout, in the chair. 

1. ** Notes on the Metamorphosis of one of our largest Moths, Dasypodia 
ielmophora,*' by W. Colenso, F.L.S. (Trausactiom, p. 800.) 

The reared moth was also shown. 
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ted 

2. “ On the Moa {Diftornis, sp.)/' by W, Oolenso, F.L.S. 

This was part I. of the author's paper on that extinct genas» comprising (1) the 
original paper written by him in 1841-42, and published in The Tasmanian Journal of 
Natural Science," Yol. XL, and (2) illustrativo notes. 

Several very fine specimens df Bones of the Moa from Poverty Bay, in excellent 
preservation, were also exhibited, and a considerable discussion followed. 

Thibd Meeting. Sth July, 1878. 

Owing to the severity of the weather, very few members were present, and so the 
meeting was adjourned for a week. 

Fourth Meeting. 16th July, 1878. 

There being but a very few members present no papers were read ; but new Soientido 
Books, Plates, and Specimens were examined. 

Fifth Meeting. 12th August, 1878. 

T. K. Newton in the chair. 

1. Notes on the Genus Calhrhynchua, with a Description of an 
undescribed New Zealand Species,’* by W. Colenso, F.L.S. (Transactions, 
p. 298.) 

2. “ Contributions towards a better Knowledge of the Maori Bace,’' by 
W. Oolenso, F.L.S. (Transactions, p. 77.) 

This paper was illustrated by many ancient Maori specimens ; and by the plates in 
Cook's Voyages (original 4to edition), by plates 'in Parkinson's Journal, and also by 
sketches taken by Mr. Colenso when travelling on the East Coast of the North Island 
in 1887-88. 

Sixth Meeting. 9th Septmber, 1878. 

S. Carneli in the chair. 

1. “On the beneficial Baising of Trees suited for Timber and Firewood,** 
by F. W. C. Sturm. 

1 beg to make a few remarks on the production of a most necessary 
article of daily want, that is, Firewood and Timber, both of which this 
part of New Zealand at least will feel the want of in a few years, as our 
indigenous forests, such as are easily approachable, are rapidly disappearing. 
It is therefore necessary that provision should be made to guard against 
such a want ; it is of course the duty of a Government, or those to whom 
the management of a State is entrusted, to provide not only for the present* 
but likewise for future generations’ wants. It may bo no easy task for the 
present Government to find blocks of land suitable, and of easy access, near 
the centres of population for such purposes, as nearly all, if not ail the 
land in such localities is in the possession of private parties ; if, therefore, 
our large land-owners would assist the Government, and set aside a few 
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l^*es for forest plantations on their lands, it would greatly enhance 
the value of theii* estates, and benefit both the present and a future 
generation. The expense of planting a few acres would not bo great, and 
the benefit thereof would no doubt be very remunerative. 

I will now j)oint out a few varieties of such trees as are of rapid 
growth, and suitable for this part of tlie country, I wull say from the sea 
coast to the foot of our mountain ranges, both North and South, from 
Napier (on hills), either under grass or slightly covered with fern, — the 
various sorts of pines, of which the seed could be sown where they should 
remain, without transplanting, such as Piuus austriaca^ or Austrian pine, 
Pinus halepensts, Alci)po pine, P. mantima, P. lariceo, pineay yfff'eyiy 
insiguisy sahinianay torreynuay and ponderosa\ various sorts of Gums, as 
Eucalyptus ylohulus or Tasmanian Blue Gum, Stringy Bark, etc., liobinia 
pseudo -acacia (the thorny acacia), a tree of rapid growth ; the timber is 
very strong and durable, particularly suited for fencing-posts. Of the 
following varieties the seeds should be sown in nursery beds, and when one 
or two years old, transplanted ; tins would be more expensive than when 
the seed can be sown where the trees are to remain, but as these are of 
slow growth for the first year or two, the labour of keeping them clear of 
weeds in open plantations would be too expensive. The following would 
be suitable, and are of rapid growth alter the first two years ; — Abies 
douylasiiy menzicsiiy and excehay Californian and European Spruce, Larix 
or Larch Pine, Ash, and Mountain Ash. The seeds of all those mentioned 
are cheap and easily obtainable. Quttiiiga of the Elm, Plane, and Poj)lar, 
which grow .very freely, should be planted. The Alder, Almus glatinosay is 
likewise of rapid growth and makes good timber, and is particularly suited 
for wet or sw'ampy grounds. A mixed plantation of the various trees 
mentioned would yield a good return in twenty or twenty-five years. 

I will now give the size and age of a few varieties of some trees in my 
grounds near Clive. All the trees are measured two feet above the surface 
of the ground, the seeds of all were sown by myself ; dates token from my 
diary. 

Thuja kniyhtiiy 80 inches in circumference, or 10 inches in diameter ; 
about 20 feet high ; age, 8 years and 11 months. 

Cuprmus macrocarpuy 68 inches in circumference) or 21 inches in 
diameter ; about 80 feet high ; 10 years old. 

Pinus maritiviay 87 inches in circumference, or 12 inches in diameter ; 
26 feet high ; 7 years old. 

Pinus austriacay 88 inches in circumference, or 11 inches in diameter; 
16 feet high ; 7 years old. 

Pirns insig^iiSy 46 inches in circumference, or 15 inches in diameter; 
about 40 feet high ; 8 years and 11 months old. 


▲42 
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Cryptomeria japonica, 29 inches in oironmferenoe, or 0 inches in 
diameter ; 24 feet high ; 7 years old. 

WellingUmia giganteay 80 feet in circumference, or 10 inches in diameter ; 
16 feet high ; 4 years old. 

Eiicalyptus ghbuluay Blue Gum, 8 feet 10 inches in circumference, or 1 
foot 8 inches in diameter ; about 60 feet high ; 6 years old. 

Platanm orirntaliay Plane, 21 inches in circumference, or 7 inches in 
diameter ; 8 years 10 mouths old. 

Poplua liiiatatay or Lombardy Poplar, 8 feet 7 inches in ciroumferenoo, 
or 1 foot 2 inches in diameter ; about 50 feet high ; 9 years old. 

The last two sorts were grown out of cuttings. In the measurement of 
the various trees I have omitted fractions. 

2. “ On the Ignorance of tlie Ancient New Zealanders of the Use of 
Projectile Weapons,” by W. Colenso, F.L.S. {Transactiomy p. 106.) 

Mr. Sturm remarked tbat bo porHoually knew of the first introduction in (the East 
Coast of) New Zealand of the very toy- arrow desorihod by Mr. C. Phillips in his paper, 
which took place at Poverty Bay in 1850, whore Mr. Sturm was thon (and for some time 
previous) a resident. In tliat year a young man, ** who had been a great voyager and 
traveller, and who spoke several languages,’* joined Captain Harris’ whaling station party 
in Poverty Bay, and first made there this toy-arrow for the Mauri lads, and taught 
them its use --as a plaything. The idle Maoris took to the novelty (as they mostly do) 
and ma<le many, Mr. Sturm had not yet seen Mr, Phillips’ description of the toy-arrow, 
but fully described the same and its manner of use, offering, indeed, to make some of 
them, and his whole account closely agreed with the description given by Mr. Phillips, 
with one exception, that Mr. Sturm never knew of any aet mark having been struck 
by it. 

8. ” Further Notes*** on Danais berenice.*' In a letter from Mr. F. W. 
C. Sturm to the Honorary Secretary, Hawke Bay Philosophical Institute. 
(Transactions^ p. 806.) 

Seventh Meeting. 14/.4 October y 1878. 

The Bight Bev. the Bishop of Waiapu, Vice-president, in the chair. 

1, “ Memoranda of a Journey in which he succeeded in croBsing the 
Euahine Mountain Bauge, with Notes on the local Botany and Topography 
of that District,” (Part II.) by W. Cedenso, F.L.S. 

At the close, Pr. Bponoer proposed, aud Mr. J. A. Smith seconded, a unanimous vote 
of thanks to Mr. Colenso for his very interesting paper, which was also earnestly 
supported by the Bight Bev. Chairman, and warmly aooorded by the meeting, with a 
farther particular wish, that the same should be recorded. 

2. ** On certain New Zealand and Australian Barks useful for Tanning 
ParpOBes,” by J. A. Smith. 


Bee Trans. N.Z.I., Vol. X., p, 276. 
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With regard to tanning barks in Now Zealand, I bog to remark on the 
indigenous trees, and also the imported, the cultivation of which would 
prove highly remunerative, a desirable industry for the Colony, and a good 
export. 

The native trees which contain tannin are (1) tlie Tawero, synonymous 
with Towai {Weinmannia racemoaa, Forst). (2) Whinau, (8) Toatoa, (4) 
Tawai, (6) Makomako, Yellow Kowai, and others. 

The tannin in our New Zealand Trees certainly does not abound, but 
it is amply made up for by the introduction of the numerous varieties of 
the Acacia from Australia. 

The wliole tribe of Acacia medicinally contains a valuable astringent, 
consequently tannin more or loss in the various species of which now more 
than 800 sorts are known to science. Those of which the bark for 
tanning is used in Australia are but few sorts, such as are largo growing 
trees, and of easy access. The undermentioned are commonly used in 
diflbrent parts of Australia and Now Zealand, and exported in considerable 
quantities to England : — 

The first is generally known as the Silver Wattle fdealbata), now so 
plentiful in the North Island ; also the falcata^ the melanoxyioiif or black- 
wood, and the moUissimaf woolly -leaved. All tliese are to be seen in 
Napier gardens. 

I am informed that in Victoria, the Silver Wattle seed is sown there as 
a speculation ; that in throe years tlie trees are worth £6 per acre — the 
bark for tanning purposes, the wood for fuel. The great advantages of 
these trees is, that when the seed is once sown, it does not require renewal, 
as it is supplied in the future by suckers £i*om the roots and falling seed. 

The value of Acacia baric for tanning purposes in New Zealand is 
about £8 per ton. 

If these trees were planted along our railway lines where they are 
fenced, it would no doubt be a large source of revenue, and amply repay 
the outlay ; they would also prove shelter from the sun, the wind, and the 
dust. The Acacia has alre^y been tried with advantage in Algeria, and the 
Home authorities intend cultivating it in the island of Cyprus. 

Mr. ColenBO related the Jirst use of the barks of New Zealand trees for tanning 
purpofes, which took place at Ngunguru (between Whangarei and the Bay of Islands), 
in the years 1839, 1840, and 1841, which load come under his special notice while living 
at the Bay of Islands, and often travelling in that district. Tliis was the./ir«t place in New 
Zealand where hides were tanned for leather, the whole process was particularly prlmi- 
tive. Extracts of those several barks there used, with specimens of the trees producing 
them, he had sent to Sir W. J. Hooker, the Director of the Boyal Gardens at Kew, long 
befm NiW Zstdsad become a British Colony. 
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8. A Description of two New Zealand Ferns, believed to be new to 
Boienco (Cyathea polynmron^ and Hymenophyllam erecto-alatum)^** by W. 
Golenso, F.L.S. {Transactions, p. 429.) 

4. Sovoral novel and ourious^RpocimenSy both Zoological and Botanical, and all 
indigenouR, were then shown by Mr. Colonso, and minutely examined. Among thorn 
were (1) the peculiar long flat aquatic worms {Oorditu aquatiew, Gml.), obtained from the 
waters of the “ Forty- Milo Bush,” which, when living, were very elastic ; collected by Mr. 
Thomson. (2) A small sea-fish, C. sprattwt, var. antipodarum, Hector, ('* Kdiblo Fishes 
of New Zealand,” p. 133), obtained on the south shore of Hawke Bay, at a time when they 
were observed to be in largo shoals ; collected by Mr. W. J. Miller. (3) A Marine Spider, 
from the Bay of Islands, captured by the exhibitor (Mr. Colenso) in 1836, in deep water, 
and believed to differ from the one recorded at p. 299, Transactions, Vol, X. 
(4) Specimens of several elegant Ferns, among them were those of the two new 
ones (C. polyneuron and II. erecto-alatum) to illustrate the paper read. 


Council Meeting. 22n£i yoveinber. 

The Hod. J, D. Ormond, President, in the chair. 

yew Members . — Miss J. Herbert, Sir Thomas Tancred, Bart., Bev. F. E. 
T. Simcox, E. H. Bold, H. Campbell, W. Heslop. 

The Hon. W. B. D. Mantell, F.G.S., of Wellington, was chosen to vote in the 
election of the Board of Governors for the ensuing year, in accordance with olatue 7 of 
the Nqw Zealand Institute Act. 

The nomination for the election of an honorary member of the New Zealand 
Institute was made in accordance with Statute XY. 
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First Meeting. lOt/i July, 1878. 

R. C. Reid, Vico-pn sideiit, in the chair. 

1. “On Beach Protection,” by W. D. Campbell, F.G.8., Assoc. Inat. 
C.E. {Tramactions^ p, 14(J.) 

This paper was acoompanied by diagraiOH. 

2. “ Notice of a Tadpole found in a Drain in Hokitika,” by F. E. Clarke. 

The embryo amphibian was found in a small pool of water left in the 

bottom of tlio drain, after being cleared of rubbish, etc., by the Corporation 
labourer \ 

It had suffered considerable injury, either from being trodden on or 
from being cut by the sliovel of the labourer, its bowels protruding through 
ihe wound. AltJiough alive when captured, this soon caused its death. 

From its appearance, it would be about three weeks old, the lungs and 
hind-logs being well developed, but tlie fore-legs were merely rudimentary. 
From its size it seemed to be the tadpole of a very large frog. 

No frogs or frog-spawn haviiig been introduced nearer to the West Coast 
of New Zealand than Nelson or Christchurch (in both of which places, 
I understand, the “ musical amphibians ” are rapidly increasing), it is 
puzzling to oonjecturo in what manrter the little stranger arrived in a terri- 
tory having a climate so thoroughly congenial to its kith and kin. 

No others have been discovered since, although the drains and creeks 
have been many times carefully examined. 

Total length, 2*8 inches ; length, from head to hind logs, •S5 inches ; 
diameter of eye, •! inch ; width of mouth, -16 inoli. 

8. “ On some new Fishes,” by F. B. Clarke. {Tranaaetiom, p. 291.) 

This paper was aoooropanied by drawings of tbe fishes described. 

4. ** The District of Okaiita, Westland,” by A. Hamilton. (I'ramac- 

p. 880.) 

Mr. Clarke stated that moa bones had been found in several places in Westland, and 
In one instance in large quantities. 

Second MsBTiNa. Bth Jamat-y, 1879. 

His Honour Judge Weston, Preeident, iu the chair. 

I, On a new Fish,” by W* D. Campbell, C.E„ F.G.S. {Tramactiom^ 
p. 297.) 
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2. “ On a new Pish found at Hokitika/* by P. E. Clarke. {TranBaeHonn^ 
p. 295.) 

8. Mr. W. D. Campbell gave a short account of the discovery of moa 
bones near Marsden. 

Annual General Meetino. 18fA December^ 1878. 

R. C. Roid, Vice-president, in the chair. 

Election of Officers for 1879. — President — HisHonour Judge Weston 
Vice-president — R. C. Reid ; Committee — ^Dr, James, Dr. Giles, James Pear- 
son, R. W. Wade, E. B. Dixon, John Nicholson, H. L. Robinson, D. 
McDonald, W. D. Campbell, Robert Walker, A. H. King, T. 0. W. Croft 
Treasurer — W. A. Spence ; Secretary — John Anderson. 

ABSTRACT OF ANNUAL REPORT. 

The Committee held eleven ordinary and three special meetings during the year. 

Nearly 200 volumes of standard works have been added to the library, and the 
Committee acknowledge numerous donations to the library and museum. 

At the last annual meeting the liabilities amounted to £74 Ts. 2d. ; now, however, a 
smaU credit balance is shown. Among the receipts was a sum of £96, being part of the 
sum voted by Parliament for public libraries. 
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Tenth Annual Report, 1877-7H. 

Meetings of the Board have been liold during the past year on 29th of 
August, and 8th September, 1877 ; and 2nd Januaiy, 29th of May, and 
28th June, 1878. 

In accordance with tlie Act, the following members retired from the 
Board ; — Mr. W. T. L. Travers, the Hon. Mr, Waterhouse and tlio Hon. 
Mr. Stafford. The two former gentlemen wore re-a[>pointed, and Mr. 
Thomas Mason was nj>pointed in the room of tlie Hon. Mr. Stafford. 

In comphance with clause 7 of the Act, the Incorporated Societies 
elected the following gentlemen as Urovornors of the Institute : — Mr. J. C. 
Crawford, F.G.S., Mr. Thomas Kirk, F.L.B., and the Bisliop of Nelson. 

The honorary members elected under Statute TV. of the rules of the 
Institute, are : — His Excellency Governor I', A, Weld, C.M.G., Tasmania ; 
Professor Spencer Baird, U.S.A. ; and Dr. D. Sharp, Scotland. 

The following is a list of members now on the roll of the Institute, 


showing an increase of 118 during tlie past year: — 

Honorary Members ... ... ... ... ... 27 

Ordinary Members ; 

Auckland Institute ... ... ... ... 278 

Hawke Bay Philosophical Institute ... ... 68 

Wellington Philosophical Society 222 

Nelson Association ... ... ... 60 

Westland Institute ... ... 176 

Canterbury Philosopiiioal In s ti tuto ... ... ... 99 

Otago Institute ... ... ... ... ... 224 

Total 1,148 


Volume X. is now being issued to members, and also to the various 
Libraries, Societies, and persons mentioned in the list appended. 

The publication of the volume was commenced on the 2nd January, and 
the first copies were received from the publisher towai-ds the end of May. 

The large accession of members to the affiliated Societies, not having 
been notified to the Manager at a sufficiently early date, the number of 
copies of Volume X. was not increased, so that the edition will be at once 
exhausted, and no spare copies of this volume will remain on hand. 

a48 
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Volume X. oontaine 78 articles besides several short notices which appeal 
in the Proceedings, 28 plates, and 629 pages of letter-press. 

The following is a comparison of the sections of the work, with last 


year’s volume ; — 




1678. 

1877. 

Miscellaneous 

190 pages 

816 pages 

Zoology 

164 „ 

178 „ 

Botany 

78 „ 

61 „ 

Chemistry 

86 „ 

7 „ 

Geology 

48 „ 

42 „ 

Proceedings 

68 

62 „ 

Appendix 

60 

68 


629 „ 

724 „ 


The number of Volumes of Transactions now on hand, is as follows .* — 
Volume I., 2nd edition, 448; Volume II., none; Volume III., 10; 
Volume IV., 8 ; Volume V., 74 ; Volume VI., 80 ; Volume VII., 169 ; 
Volume VIII., 86 ; Volume IX., 177 ; Volume X., 80. 

The appended statement of accounts shows a balance to the credit of 
the Board of £87 Is. lOd. 

The annual reports of the various departments attached to the Institute, 
are also appended, together with a list of the additions to the Library. 

James Heoxob, Manager. 

Approved by the Board, 4th September, 1878. 

W. B. D. Mantsu., Ohairman. 


Museum. 

The number of names entered in the Visitors’ book at the Museum 
during the past year has been 15,000. 

Since the 7th July the Museum has been opened to the public for two 
hours on Sunday afternoons, and the large attendance, varying from 800 to 
800 persons, indicates that there are many who are glad to take advantage 
of the opportunity thus afforded for examining the coUections. 

There have been 9,880 specimens added to the collections during the 
past year ; 7,519 of which are mineral and fossil specimens obtained during 
the geological survey of the colony which is in progress, and 185 specimens 
deposiiied on loan. 

Herbarium . — The collections in this department have received only 
inconsiderable additions, and the arrangements for the thorough preserva- 
tion of the dried plants are quite insufficient. It has, therefore, been con- 
sidered inadvisable to unpack the large herbarium of foreign plants until 
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proper cabinets have been provided for their reception, so that this special 
gift from tljo Trustees of the British Museum, which numbers 28,000 species 
of plants for reference, is still inaccessible to students. 

Nafiiral llistort/ (.'oJlcctin)ts . — The detailed study and classification of the 
collection is rapidly advancitig, and arrangements have been made with the 
Education Department to secure the services of a wood engraver, so that 
the illustrations for the now editions of the Natural History Catalogues, 
which are wow out of print, may be obtained in a form that will admit of 
their being also used for the illustration of elementary text-books for the 
use of schools. 

Mammalia » — The classification of the Now Zealand Cetacea has under- 
gone revision, and the results, so far as they relate to the larger forms, have 
been published in the Transactions of the Institute (“On the Whales of the 
New Zoiiland Seas,” by Dr. Hector, Vol. X., p. JlHl). 

The most important addition to the coliection of this section has been a 
fine skeleton of the Whalo-killor fOtva pacifUa}, presented by the Boyal 
Society of Tasmania. 

Birik , — The princij»al additions to the collection of birds during the 
year, was obtained by exchange from the private Museum of Mr. Macleay, 
F.L.S., at Sydney. 

— Very extensive additions have been made to the alcoholic ool- 
IcctioiiH in this department, 800 specimeiiH having been received, including 
a tyi)u*al collection of the Australian sea and river fishes ; a small collection 
of Polynesian fish made by Lord llervey Phipps ; and a series of the fishes 
of the Atlantic Ck^ast of tlie United States, contributed by the Smithsonian 
Institute. 

The collection of New Zealand fishes has been greatly extended and 
improved by the substitution of fresh preparations. 

Jn vertebral a , — The additions iji this section number 887, and consist 
chiefly of Australian Crustacea, Echijiodermata, and Mollusca, and a large 
series of preparations of the Now Zealand Mollusca to facilitate the study of 
the soft parts of the animals. 

Mention has also to be made of a valuable collection of New Zealand 
Insects, 87 in number, collected and presented by the Eev. Father Sauzeau, 
of Blenheim. 

EthnoUujicaL — The only important addition has been a collection of the 
weapons of the Isle of Paris (New Caledonia) nativesj the most interesting 
of which are sling-atonos made of steatite, which are projected from a sling 
made of cloth spun from the hair of the flying fox. 

Mimrah, — In addition to the various mineral and rock specimens 
obtained by the Geological Survey, a very valuable series, numbering 400 
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apecimenB, illuBtrating the geology of Canada, from Mr. A. R* C. Selwyn, 
F.R.S., the Director of the Geological Survey of the Province, have been 
added, and a few ores of interest, collected in Cornwall, have been received 
from Mr. J. D. Enys, F.G.S. - 

The collection of New Zealand minerals and ores has been re-arranged 
and catalogued, and tlio volcanic and metamorphic rocks are now under- 
going a more thorough chemical and microscopical examination than they 
have hitherto received, while, at the same time, dupUcate specimens are 
being selected for exchange. 

Valmontologij. — The most important collection of foreign fossils added to 
the Museum during the past year, is a series illustrating the carboniferous 
rocks of New South Wales and Tasmania, obtained by the Director during 
a visit to Australia, This series has proved of great service iu comparing 
the equivalent formations in New Zealand. 

Geological Survey Collections, — These have been very ample and im- 
portant in their bearing on the geology of the Islands, and especially in 
relation to the Lower Mesozoic rocks, which have, until now, been very 
imperfectly understood. 

The chief field-work of the year was the detailed survey of the Hokanui 
range iu Bouthland, which has, for many years, been known to present the 
most typical development of the formations fr*om J urassic to Permian. 

The results obtained are fully detailed in the Geological Bepoits for the 
year, but it may be stated hero, that the above formations form a strati- 
graphicol sequence, but were divided into 76 well-defined beds, the outcrops 
of wliioh were traced and studied in section, over an area of 82 square miles. 

The fossils, which number over 5,000 specimens, were collected from 
twenty-five distinct horizons, and form a very large and important addition 
to the paleontological data now in tlie Museum, which are only partially 
arranged and worked out : — 

The total thickness of the strata represented in the sections is 21,000 
feet, viz. : — 


Upper Oolite 

8,600 

Middle Oolite 

860 

Lower Oolite 

2,200 

Lias and BhsBtio 

2,000 

Permian Triassic 

6,400 

Permian Carboniferous... 

6,160 


The most remarkable feature is the great development of our Infra* 
Triassic Marine formation, characterized by a great profusion of Brachio* 
poda, several of these forms being generically distdnet from any hitherto 
described^ while there is a total absence of any true Spirifera, It is tbns 



Nm* Zealand Imtitute. 


581 


rendered probable that wo have in the Now Zealand area, developments of 
Lower Mesozoic strata, representing gaps in the record elsewhere. 

A further examination of the Mount Potts Spirifer beds, during the past 
year, has afforded a large number of fossils and proved the existence of 
throe marked horizons in that locality, — ^tho Upper Plant beds ; the Spirifer 
beds (although no true Spirifer is present) corresponding to the Lower 
Triassic of tlie llokanui section ; and at the base, beds containing Glossop- 
teriSf which is a characteristic fossil of the New South Wales Coal Fields. 

A thickness of 2,000 feet sej^arates the Gloa&nptcris from the SpiHfer 
bods. From the bone bods associated with the latter, a good series of the 
Sauxian bones was also collected, some of the vcrtobi’al centra having 
enormous proportions, being 18 inches in diameter, and 8 J inches in length. 
Besides vertebras, rib and limb bones were also obtained, and what appear 
to have been dermal plates ; but the largo blocks in wliich these interesting 
remains are embedded are not yet worked out sufficiently. 

A further discovery of great interest, is the determination by Mr. McKay 
of the age of the Maitai calcareous slates near Nelson. These underlie 
unconformably the whole of the beds that are developed in the Hokanui 
section, and contain the true Spirifer bimlcatus and Productus punctatua of 
the Middle Coal-measures of New South Wales. 

The discovery of Graptolites in tlxe strata of tlxe Collingwood district 
during the past year, is also an imj)ortant advance in New Zealand palaeon- 
tology. 

In Upper Mesozoic formations, the most interesting novelty is the 
discovery by Mr. Cox of an extension of tlie West Coast Coal-measures 
towards tlxe limit of To Anau lake, while the heavy bedded grits and 
conglomerates enter into the structure of lofty mountain ranges. 

The additions to the tertiary fossils have chiefly been from the East 
Coast of Wellington, while the evidence of tlie relative position of the 
Greensands and Chalk marls to the Miocene strata of tlie Tai^ios and the 
Pliocene Tertiaries of tlie Wairarapa, have received support by ample 
ooUoctions. 

The New Zealand Fossils now accumulated in the course of the 
Geological Survey, represent collections from 450 different localities, and 
comprise about 6,200 treys, which have been thoroughly classified, and 
1,200 specific typos withdrawn into a separate collection for publication. A 
large number of typos have been figured and their publication will be 
proceeded with as rapidly as the other work of the Department will permit. 

Publications, — The volume of Geological Boports for the past year, is 
now in the press and will contain the progress reports of the Survey, 
and in addition descriptions and figures of the most important of the 
l^ower Mesozoic fossils, 
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METXOBOLOaY. 

The number of Meteorological Stations is now 14, namely; — Mongontii, 
Auckland, Taranaki, Napier, Wanganui, Wellington, Nelson, Oape Camp- 
bell, Christchurch, Bealoy, HokiGka, Dunedin, Queenstown, Southland, 

The returns made by the Observers are published in the usual form, but 
it is very desirable tliat the re-organization of this branch should be effected, 
with the view of reducing the prcKent number of stations, and substituting 
a few thoroughly equipped observatories, and a large number of stations 
where only rainfall, direction of wind, and temperature would be observed. 
By this means the same expenditure would give more valuable results. 

Time-ball Observatory. 

The necessity for certain additions and repairs to tlie Observatory have 
been represented to Government, and, in particular, the desirability of 
having a second rating clock, as at present, when the single astronomical 
clock is under adjustment, intervals occur during which the time-boll 
cannot be dropped with accuracy. 

Laboratory. 

The following is a summary of analyses performed in the Colonial 


Laboratory during the past year ; — 

1. Cools ... ... ... ... ... 15 

2. Bocks and Minerals ... ... ... ... 46 

8, Metals and Ores ... ... ... ... 58 

4. Examination for Gold and Silver ... 70 • 

5. Waters ... ... ... ... ... 22 

6. MisccUoneous ... ... ... ... 25 

Total ... ... ... 281 


A full account of these analyses will be found in the Annual Beport on 
the work performed in the Laboratory, published separately. 


Accounts of New Zealand Institute, 1877-8. 


Bsobiptb. 

Expsnditubb. 

£ f. d. 

Balimoe in hand, 28rd August, 

1877 128 9 4 

Vote for 1877-8 .. .. 600 0 0 

Contribution from Wellington 

Philesopbioal Stxjioty . . 81 10 0 

Bale of Volumes . . . . 6 6 0 

£ «. d. 

Expenses of Printing Proceed- 
ings of Vol. IX., of Index, 

1 and Binding .. .. 9116 11 

1 Expenses of Printing Vol, X. 510 8 6 
Miscellaneous Items . . . . 21 18 1 

Balance 87 1 10 

£661 5 4 

£661 6 4 


Arthur Stock, 
lion. Treasurer, 


Be{>tember 4th, 1878. 
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THE CLIMATE OF NEW ZEALAND 


METEOBOLOGICAL STATISTICS. 


The followbig Tables, etc., are published in anticipation of the Beport of 
the Inspector of Meteorological Stations for 1878. 

TABLE I. — Temperatube of the Ara, in shade, recorded at the Chief 
Towns in the Nortu and South Islands of New Zealand, for the 
year 1878. 



Mean 

Annual 

Temp. 

Mean 
Tenip. for 
(Kpuino) 
Sept., Oct., 
Nov. 

Mean 
Temp, for 
^rMATWR) 
Doc., Jau., 
Fob. 

Mean 
Tomp. for 
(Autumn) 
Mar., Apl., 
May. 

Moan 
Tonip. for 

(WlNTRR) 

June, 
July, Aug. 

Menn 
daily 
range of 
Temp, for 
year. 

Eztrome 

rax^e 

Temp, for 
year. 

North Island. 
Mongonui 

Auoldand 

Taranaki . • 

Napier . . 
Wanganui 
Wellington 

Degs. 
61*6 
68 8 
66-6 
69'7 
66 6 
661 

Dcgroes. 

610 

67'9 

60- 7 

61- 0 
66-8 
64-7 

Degrees. 

68-1 

66*2 

62 6 
66*9 
02*4 
60*9 

Degrees. 

62*3 

00*7 

67*9 

60*6 

66*4 

66*9 

Degroos. 

54*7 

61*6 

60*0 

61*4 

48-3 

47-8 

Degrees. 

17*8 

18*8 

16*4 

16*1 

20*4 

130 

Degrees. 

630 

46*8 

600 

64-0 

61-0 

48*2 

Means, eto., fori 
North Island j 

67-8 

67-6 

64*1 

68*9 

60-6 

16*9 

61-0 

South Island. 
Nelson . . 

Cape Campbell . , 
Ohristohnroh 
Hokitika . . 
Dunedin . . 
Queenstown 
Southland • . 

64-2 

66-3 

62-8 

61-6 

49-9 

•60‘1 

48-9 

66-8 

66-4 

64-B 

61-6 

61-9 

602 

610 

60-8 

61*6 

69*6 

67-9 

64*4 

67*7 

64*5 

64*7 

67 8 
63*6 
62*9 
61*0 
66'2 
49*6 

46-7 

49-8 

48*2 

44*2 

41-9 

89*0 

40*0 

21*9 

10*4 

19*4 

11*9 

14*4 

16*7 

17-8 

52*0 

41*8 

60*6 

48-2 

60*0 

624 

60-0 

Means, eto., lor) 
South Island j 

61-9 

63-1 

68-0 

63-6 

43-4 

16-0 

66-6 

Means, eto., lor) 
North and ^nth I 
Islands j 1 

64-8 

SS-8 

61-0 

66-2 

47-0 

i 

16*9 

66-6 


For 11 months only. 


a44 
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TABLE II. — ^BabometbioaIi Obsbbtatzons. — Baikfall, eto., recorded for 

the year 1878. 



Nobtb Island. 
Mongouni 
Auckland 
Taranaki 
Napier . . 
Wanganui 
Wellington 

Means for North 
Island 

SotTTB Island. 
Nelson , . 

Cape Campbell . 

Ohristohuroh . 

Hokitika 

Dunedin 

Queenstown 

Southland 

Means for South 
Island 


Means for North \ 
A South Islands I 



TABLE in. — Wind for 1878, — ^Foroe and Direction, 



^ These retuns refer to the portiotilar time of obserration* and not to the whole twenty^our 
hours, and only show that no direetton was recorded for the wind on that number of days, 


































Mftf*ttrnln(jical StalktirH. 


TABLE IV.- -Bealey (Interior of Canterbury), at 2,104 feet above the sea. 

1B78. 


Temp, for Tomp. for 


Mean 

Barometer 

reading 

for 

year. 

ICange 

of 

Baromo- 
ter for 
year. 

Mean 
Elastic 
Force of 
Vapour 
for year. 

Mean i 
J)o'‘roeof; 

IllunfiUl, 

year. | 





InohcB. 

Inches, 

luehus. 

But. ^100. Inched. 

29621* 

1H49 

•203 

64 165 891 


M<'au 

Anitmui 

I 

Cloud. 


♦ IU)duood to Boa level, 


TABLE V. — Eakthquakes reported in New Zealand during 1878. 


i \i i i I 



The figure* denote the day* of the month on which one or more shooke were felt. 
Thoee with an asterisk affixed were described as Mmart; those with a dagger as severe 
thoek$. The remainder were only slight tromours, and no doubt escaped record at most 
stations, there being no initnunental means employed for their detection. This table ii 
therefore not reliable so far as indicating the geographical distrihutioa of the shocks. 












TABLB TL — OOStPABATIVB ABSTRACT for 1878 and preTioua Years. 




NOTES ON THE WEATHEB DUBING 1878. 


Janctaby. — Tlic weather throughout for this month has been unusually cold, wet, and 
boisterous for the time of year; frequent S.W. gales of violence have occurred, accom- 
panied with thunder and hail, and the temperature has been considerably lower than the 
average, generally 4^ and 5^ below ; altogether it was a very unseasonable mouth. Earths 
quake at Queenstown on 16th, at 8 46 p.m., alight. 

Fkuruaxiy. — Fine weather generally throughout, with small rainfall at moat places ; 
strong winds were experionecd at some of the stations, but no very violent gales ; high 
barometer readings prevailed, but temperature below the average. Earthquake reported 
by Observer at Queenstown on 12th, at 3 a.m., slight. 

Mabch. — E xcept at the Southern stations, the rainfall was much below the average, 
and fine weather experienced ; in the South, however, it was at times severe, and 
excessively wet and stormy. An earthquake was reported at Hokitika on 11th, at 9*35 
p.m., slight. 

Apbiu. — T he weather was exceedingly fine during this period, except at Bealey, where 
the rain was in excess, with strong westerly winds ; also at Hokitika very wet, but winds 
moderate ; and in the extreme South the rain was over the average, with cold stormy 
westerly weather. Earthquakes occurred at Wanganui on the 4th, at 12*60 a.m. ; at 
Wellington on 28th, at 6*25 p.m., lasting six seconds, N. and S., very slight; at Capo 
Campbell on 11th, at 9 a.m.* smart, and Blenheim 11th, at 8*66 a.m., sharp, N. to E. ; 
at Queenstown on the 25th, at 3*30 a.m., smart. A meteor was observed at Christohurch 
on 27th, in S.E. 

May. — On the whole, rain rather below the average ; the temperature was lower 
than usual lor time of year ; very cold stormy weather experienced at most of the stations, 
with snow, and a good deal of thunder. A meteor seen in South on 7 th, very briUiant. 

JuNB. — A very cold, wet, and severe month throughout. . The rainfall at nearly all 
plooes in excess, and frequent thunder storms, with hail and snow, and prevailing S.W. 
winds; very low atmospheric pressure throughout. Earthquakes at Napier on 5th, at 
11*15 p.m., sharp, and on 23rd at 8*15 p.m., not so marked ; at Wellington on 23rd, at 
7*88 am., slight, direction B.E. ; at Wanganui on 23rd, at 4*60 a.m., strong shake; at 
Nelson on 24th, at 8*80 a.m. ; at Cape Campbell on 8rd, at 12*15 a.m., smart. 

July. — T olerably fine weather for time of year, though heavy rain at some of the 
stations, with strong gales, ohiefiy from westward ; very heavy snow-storms, with hail 
and severe frosts, occurred in the South. Earthquakes occurred on 5th at Wellington, 
at 10*18 p.m., slight ; at Foxton, 10*20 p.m., sharp, with loud noise; at Greytown, 10.17 
p.m., smart, with noise ; on 20th, at Wellington, 11*89 p.m., very slight ; and at Wanga- 
nui, at midnight, smart, and on 21st a lighter shook at 8 a.m. ; at Hokitika, 29th, at 12 
a.m., slight. 

Auoust.— T he weather was generally wet and stormy, principally from S.W. ; fre* 
quent gales occurred, also snow and hail storms *, low atmospherio pressure prevailed* 
and temperature below the average for same month in previous years. Earthquakss— 
Tarsnaki, 8th, at 8 ajn. ; at WeUington, on 6th, at 7*88 a.m., alight double shock ; Wangar 
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ntd, on 8th, at 8; 10 am., heavy ; at Lawrence and Arrow, on 24th, rather severe; at 
Queenstown, on 28rd, at 7*85 p.m., slight, and a heavy shock on 24th, at 2*88 pjn. ; at 
Southland, a sharp shock on 25th, at 2*40 p.m. 

Beptemiier. — ^V ery high barometer readings throughout, and high temperature; in 
the North rain rather below the average, but in the South in excess, which, combined 
with the flooding of the snow rivers, owing to the hot N.W. winds and warm rain, caused 
considerable damage to several districts in the South. Earthquakes — On the 14th, at 
Wellington, 5 a.m., slight ; Kaikoura, 4*45 a.m., smart ; Nelson, same time, smart ; 
Westport, 4*40 a.m., smart ; Lyttelton, at 4*50 a.m., also smart ; Cape Campbell, at 4*80 
a.m., smart ; Christchurch, at 4*30 a.m., 8. to N. ; also on the SOth, felt at Kangiora, 
from E. to W. 

OoTOBKB. — Wet, stormy S.W. and N.W. weather generally prevailed throughout 
this month. Earthquakes — Wellington, on 2lBt, at 10*55 p.m., sharp, followed by 
lighter shocks ; at Wanganui, on 21st, at 11 p.m., slight rumble ; at Nelson, on 2l8t, 
sharp shock, at 10*55 p.m., also at 11*45 p.m. another movement ; Cape Campbell, on 
2lBt, at 11*15 p.m., sharp, and on 27ih, at 8*80 a.m., slight ; Christoburoh, on 21st, at 
11 p.m. ; Hokitika, on 2lBt, at 11 p.m., slight ; QueenBtow*n, at midnight, slight. 
Meteors observed at Mongonui on Slst, and at Christchurch on SOth. 

Novxhbsb. — S ather a wet stormy month, wind generally from S.W. and westerly ; 
temperature on the whole about the average ; frequent thunder storms occurred. Earth- 
quakes reported at Queenstown on 8th, at 8*20 a.m. ; on 14th, at 12*8 p.m., smart ; and 
on 27th, at 6*40 a.m. 

Lsoxmbbb.— G enerally fine, dry, warm weather at Northern stations, hut in the 
South excessive rain and frequently stormy cold weather experienced for time of year. 
Earthquakes felt at Wellington on 6th, at 9 p.m., slight ; on 7ib, at 5 a.m., slight ; on 
12th, at 11*89 a.m., slight, followed by a smarter shook. Meteors observed in North 
on 15th, and in South on 20th and 25th. 
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KoTB.<-~It is intended that a complete record of the titles of scientific papers pnb> 
lished during each year, which have reference to New Zealand, shall be issued with 
future Tolumes of Transactions. The following list for the past year, which has been 
kindly compiled by Profossor Hutton, will be of some use to students in the section of 
Natural History. 

BECORD OF PAPERS ON NEW ZEALAND NATURAL HISTORY, 1878-9. 

MacUayius auttraliensU compared with Balana biscayensU, M. F. Gasco. Ann. Nat. 
Hist., Series 5, Vol. 2, p. 495. 

On the Genus Mesoplodon, W H. Flower. Trans. Zool. Soc. of London, X., p. 415. 
Gyanoramphut nova-zealandia distinct from C. iaUseti. E. Layard. Ibis, 1879, p. 110. 

Anas gihhnijrons probably identical with A, castanea. E. P. Ramsay. P.L.S. of N.S.W. 
m., p. 88. 

On the Larina. Howard Saunders. P.Z.B. of London, 1878, p. 155. 

Number of cervical Vertebrie in DinomU. F. W. Hutton. Ann. Nat. Hist. 5, 1, 407, and 
5, 2, 499. 

Two now Fishes from New Zealand. F. W. Hutton. Ann. Nat. Hist., 5, 8, 58. 

The Vaseillida of New Zealand. D. Sharp. Ann. Nat. Hist. 5, 2, 40. 

Additions to the Geodephagous Fauna of New Zealand. H. W. Bates. Ent. Month. Mag., 
XIV., p. 191 ; and XV., pp. 22, 57. 

New Species of CoUopttra from New Zealand. D. Sharp. Ent. Month. Mag., XIV., pp. 
7, 89 ; and XV., pp. 47, 81. 

.List of the JUmiptera of New Zealand. F. Buchanan White. Ent. Month. Mag., XIV., 
p. 274 ; and XV., pp. 81, 78, 130, 159, 218. 

New Crustacea from Now Zealand. T. W. Kirk. Ann. Nat. Hist., 5, 2, 465. 

Notes on the Structure of Peripatus nova-zealandia. F. W. Hutton. Ann. N.H., 5, 1, 
204. 

On Spirilla australis. R. Owen. Ann. Nat. Hist., 5, 8, 1. 

On some Fresh-water Shells from New Zealand. Rev. J. Tenison- Woods. P.L.S. of 
N.S.W., HI., p. 185. 

The Genus Lymnosus in Australia. A. Brown. Ann. Nat. Hist, 5, 2, 498. 

New Species of Opistbobraneh Mollusea from New Zealand. T. F. Cheeseman. P.Z.S. 
of London, 1878, p. 275. 

Revision des Ooqnilles de la Nouvelle-2!^ande. F. W. Hutton. Journal de Oonchyliologie 

1878, p. 1. 

Pentagonaster dilatatus and Asterina rwoa-zealandia, Perrier. New Species from New 
Zealand. Arot. Zool. Exper., V., pp. 83 and 288. 

Nematoid Worm from Campbell Island. J. Obatin. Ann. Nat. Hist., 5, 2, 40. 

New B^ydroids from Australia and New Zealand. D’Arcy W. Thompson. Ann. Nat. 
Hist., 5, 8, 05. 
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